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PREFACE 


This compilation of Western oil shale projects was prepared by the U.S. 
Minerals Management Service-Oil Shale Office in the interest of public 
information. Values and statements were obtained from various journals, 
newsletters, company publications, and federal reports. Due to the rapidly 
changing status of each project, data presented may not be totally current or 
accurate, nor does it necessarily represent the opinion of the Oil Shale 
Office. If you have more current or conflicting information, please contact 
this office: 


131 North Sixth Street, Suite 300 
Grand Junction, Co 81501 

(303) 245-6700 

FES 322-0281 


The Oil Shale Office wishes to acknowledge the assistance of the companies 
listed in this document in providing and verifying data. Other excellent 
sources of information on oil shale projects include: 


Cameron Synthetic Fuels Quarterly Report, 1968 forward, the Pace 
Company Consultants & Engineers, Inc., Cherry Creek Plaza II, 650 S. 
Cherry, Street ssulte 400.) Denver, 1CO. 960222. 3(303)e321-3919. 


Oil Shale Projects, 1980 forward, U.S. DOE, Office of Shale Resource 
Applications, 12th & Pennsylvania N.W., Washington, DC 20461. 
(202) 633-8660. 


Shale Oil Status Report, 1981, Rocky Mountain Oil & Gas Association, 
Committee on Oil Shale, 465 Petroleum Bldg., Denver, C 80202. 
(303) 534-8261. 


Shale County Magazine, January 1982. 


Guel Moffirn 


Eric G. Hoffman 
Environmental Scientist-—Geology 
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The Federal Prototype Oil Shale Program 


The Prototype Oil Shale Leasing Program was announced by the Secretary of the 
Interior in June 1971. The program is designed to test the technical, econom- 
ic, and environmental feasibility of shale oil production on a commercial 
level based on the vast hydrocarbon resources of the Green River Formation 
underlying public lands in Colorado, Utah, and Wyoming. Upon completion of a 
programmatic Environmental. Impact Statement, six tracts of 5,120 acres each 
were offered by the Bureau of Land Management for development under competi- 
tive lease terms. Four tracts were leased in 1974, two each in Colorado and 
Utah. The two tracts in Wyoming received no bids. It then became the respon- 
sibility of the U. S. Minerals Management Service, and more specifically the 
Oil Shale Office, to administer the complex lease terms; to establish a coop- . 
erative interchange of plans and ideas between industry, government, and the 
public; to seek ways to minimize possible development effects; and to compile 
comprehensive environmental, economic, and operations data gathered primarily 
by the lessees of each tract to aid the Department of the Interior in develop- 
ing future oil-shale-leasing policy. BLM has announced intentions to prepare 
EISs for leasing of additional POSLP tracts by early 1983 and for implementa- 
tion of a Permanent Oil Shale Leasing Program by mid-1984. 

The Oil Shale Office is organized on a team or project management basis. 
Overall management is by a management by objectives system. Staffing was 
determined by the various disciplines needed to carry out the duties mandated 
by lease terms and to advance the state of the art in overall oil shale 
technology. Generally there is only one of each discipline at the GS-13 grade 
level with full responsibility and authority for activities within a disci- 
pline area. 


Principal duties of the Oil Shale Office include: 


€ Development Plan approval - a continuous process since oil shale plans 
change frequently and become more detailed. A rapid procedure for: han— 
dling plans and revisions has been developed utilizing Oil Shale Office 
participation with the lessee in plan drafting and internal critical path 
scheduling. The Oil Shale Environmental Advisory Panel plays a very 


eee eee 


e A continuing regulation and inspection program which stresses consulta- 
tion and coordination with the lessees, BLM, and all the other Federal, 
state, and local regulatory bodies. 


@ A continuing program of coordination and cooperation with the many 
researchers in oil shale to input our needs, direct research to real 
problems and obtain prompt research results. This effort is accomplished 
primarily through individual contacts and participation on research teams 
or advisory groups. 


@ A continuing effort to reduce and provide data to interested parties by 
means of summary reports, hard copy printouts, and, most recently, 
computer tapes. 


& A continuing program to refine the design of both environmental and 
operational monitoring programs so that they are relevant to actual 
operations, cost effective, and are of sound statistical design. 


6 A recent cooperative effort with private developers to coordinate data 
collection and formats in order to provide an improved regional picture. 
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ADMINISTRATION 
Management Support Technician 
Barbara Dillard 


EXTRACTION PROCESSING 
Senlor Mining Chemist, 
Engineer, Don Johnson 


John E. Miley 


Mining Engineer, 
Randy Heuscher 


GEOLOGY 
Geologist, James Rush 


Acting DEPUTY CONSERVATION MANAGER - OIL SHALE 
~~—~-—Exic, G. Hoffman. 
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SECRETARIAL 
Clerk-Steno - Judith B. Hopper 
Clerk-Typist - Wava I. Russell 


HY DROLOGY ATMOSPHERIC SCIENCES BIOLOGICAL SCIENCES 
Hydrologist, Environmental Scientist Environmental Scientist 
Glen A. Miller (Air Quality) (Wildlife), Robert L. Elderkin, Jr. 
Lee Stevens 
Hydrologist, | ‘Blologist, Donald R. Dietz 
Michael Deneen 


(USF&WS) 


DATA MANAGEMENT 


TRACT COORDINATION 
Mathematical Statistician, 


Ry oh, Giderckin, Jr. Gua 


(Vacant) 
Lee Stevens =- C=-b 
Computer Specialist, 
Joan Czarnecki Donald R. Johnson - Ua/Ub 


Organization Chart of the Oil Shale Office 
October 1982 
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WESTERN OIL SHALE PROJECTS AND THEIR STATUS 


Introduction 


There are presently 15 active oil shale project sites in the tri-corner area 
of Colorado, Utah, and Wyoming where planning or construction of commercial 
facilities for extraction of oil, gas, and associated minerals from shales of 
the Green River Formation is under way. The following table summarizes the 
current status of each project. Fold out map at back of this booklet shows 
the geographic location of each project and the approximate route of your tour 
of oil shale country. 


Resource 


Green River Formation oil shale (Colorado, Utah, Wyoming) is technically 
described as a stratified fine-grained sedimentary marlstone composed 
primarily of dolomite (CaMg[C03] 9), calcite (CaC03), clay minerals, 
feldspar (Na or K, AlSi,0O,), and quartz containing syngenetic kerogen, as 
solid organic material which yields shale oil, light hydrocarbon gases, and a 
carbon residue when heated to 900°F (500°C) in a closed vessel or chamber 
(retort). 


Western oil shales were deposited in ancient lakes that inundated the tri- 
corner region during Eocene times some 50 to 60 million years ago. Today oil 
shales of the Green River Formation underlie some 17,000 square miles and 
contain better than 1.8 trillion equivalent barrels of oil. This vast resource 
is more than 50 times greater than known domestic crude oil reserves and 
“nearly a third more than total world estimated crude oil reserves. Colorado's 
Piceance Creek Basin alone contains 85 percent of the western high-grade (>25 
gallons/ton) oil shale which is equivalent to 10 times more oil than consumed 
nationally to date, or enough to last the U.S. for nearly 100 years at the 
1974 Btu consumption rate. 


Associated with Green River Formation shales are vast quantities of valuable 
sodium-carbonate minerals including: 64 billion tons of trona (Na9C03), a 
source of soda ash in Wyoming shales; 29 billion tons of nacholite (NaHCO3), 
a potential source of dry industrial stack gas sulfur scrubbing agent in the 
Piceance Basin shales; and 19 billion tons of dawsonite (NaA1COH3CO>), a 
potential source of alumina also associated with Piceance Basin shales. 


Western oil shale resources outside the tri-state area include the Tyler and 
Heath shale formations in central Montana and the Elko Formation SW of Elko, 
Nevada. Montana shales range as high as 19.6 gpt with an average retort yield 
of 10 gpt and, according to USGS, contain as much as 16 lb/st of vanadium 
oxide, 2 1lb/st nickle, 13 1lb/st zinc, 1.8 1b/st molybdenum, and 0.25 1lb/st 
selenium. The siliceous oil shales near Elko vary greatly in grade over 
short vertical intervals. At present, in place and recoverable shale oil 
resources in the Montana and Nevada are poorly defined. Core drilling, partly 
funded by the USGS, will be carried out in both states during 1982. 
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20060 # 


Area of Percent 
Commercial Federally 
Potential Adminstrd 


(acres) (%) 
Piceance Creek 1,800,000 79 
Basin, Colorado 
Uinta Basin, 4,900, 000 77 
Utah 
Wyoming basins, 4,300,000 62 


principally the 
Green River 
Basin 


Pre-1920 
Oil Shale 
Claims 


9,000 


15,000 


12,000 


Reserves in 
Known Deposits 


gallons/ Reserves 

ton (billions 

of bbls) 

25-65 450-500 
10-25 800 
kage 09) 200 
Total T0000 
25-65 90 
10-25 230 
5-10 1,500 
Total 620 
25-65 30 
10-25 400 
39-10 300 
Total: 730* 


Remarks 


Total recoverable: 118 billion bbls 


Recoverable resource largely within 
Parachute Creek Member of CR Fn., 
averaging 500' thick at _ basin 
margins to 2000' thick at deposi- 
tional center. Richest shales are 
contained in Mahogany Zone (MZ) 
which averages 100' to 200' in 
thickness from basin margins inward. 
Combined MZ and Lower Zone shales 
averaging >25 gallons/ton (gpt) 
contain 2.3 million bbl's per acre. 


Total recoverable: 17 billion bbls 


Recoverable resource largely within 
100' thick Mahogany Zone within 750' 
thick Parachute Creek Member of GR 
Fm. MZ shales averaging >25 gpt are 
approximately 90' thick and yield 
162,000 bbl's per acre. 


Total recoverable: 4 billion bbls 


Recoverable resource largely within 
Tipton, Wilkins Peak, and _ Loney 
Member shales of GR Fm., averaging 
150' to 500' thick. Where present, 
Tipton shales >15 gpt contain 35,000 
bbl's per acre; Wilkins Peak shales 
>15 gpt contain 45,000 bbl's per 
acre; and Loney’ shales >20 gpt 
contain 130,000 bbl's per acre. 


*DOE reports total resource in Green 
River Basin of 244 billion bbl. 
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Typical specification of 
Crude and upgraded shale oil 


Typical 
Crude Fully 
Shale Oil Upgraded 
before Shale Oil, 
treatment “Syncrude” 
Ash, ppm 300-3, 000 NIL 
Arsenic, ppm 50 <1 
Nitrogen, ppm 18,000 250 
Sulphur, ppm 9,000 20 
Gravity, °API 22 Sf 
Pourwpoinc.. |r +60 20 
Viscosity, cp at 
100°F 25 5 
Ownership 


Nearly 78 percent of the land overlying 82 percent of the high grade oil shale 
resource in Colorado, Utah, and Wyoming is in the public domain and is admin- 
istered by the U.S. Department of the Interior. Nearly 3.5 million acres of 
oil shale lands were withdrawn from entry by Executive Order in 1930. The 
USGS has recommended that 655,789 acres in Colorado and 551,960 acres in Utah 
be reclassified as "Known Oil Shale Leasing Areas" freeing up the remaining 
acreage as “prospectively valuable” for multiple purpose entry. Remaining 
lands underlain by Green River Formation oil shales are either privately held 
(approximately 15 percent) largely as patented claims under the 1920 Mining 
Law, or are governed by the State as lands acquired under their statehood 
enabling acts. The following table presents a summary of the extent, Federal 
management, and oil shale resources of the tri-state area. 


Project Status 


Each of the 15 projects are further described on the following pages including 
developer, resource, mining and retorting methods, employment projections, and 
Status. Project summaries are based on published information, open files at 
the office of the U. S. Minerals Management Service (MMS) DMM-Oil Shale, and 
verbal communication with the developers. Due to rapid and frequent changes 
in engineering design of each project, information contained in the summaries 
may not be totally accurate. If you know of any new or contrary data on any 
of the western oil shale projects, please contact the MMS, DMM-Oil Shale at 
(303) 245-6700 or FTS: 322-0281. 
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Table 1. Status of Western Oil Shale Projects and Kesearch Sites as of Decenber 1981 
(Based on published articles) 
Projected Peak 
Technology Estimated Employment Map 
(MIS=Modified In Situ) Production Mining Water (C=Construction) Refer- 
Project (AGR=Above Ground Retort) Status (bbls/day) Zone Use (O=Operation) ence 
Colorado Projects 
Cathedral Multiple level under- After equipping com- 117,000 Mahogany 9,900 Cc = 5,200 9 
Bluffs ground room & pillar min- mercial mine shafts, by to top AF/Y Oo = 4,400 
*(Tract C-b) ing for MIS development construction of mine mid 1990's of L-5 
feeding Union B rock pump support facilities 
AGRs will be delayed to 
evaluate engineering 
alternatives 
Chevron Underground room & pillar Permit acquisition 100,000 UG Mahog- 200-500 C = 9,700 x | 
Clear and open pit mine feeding and plan review thru by any Z Rf cfs 0 = 3,000 
Creek Staged Turbulent Bed AGRs Colo Jt Review Prcs 1992 thru R-7 
Colony Underground room & pillar Completing mine 48,300 Mahogany 10,800 C = 6,567 5 
mine feeding TOSCO II ro- bench, plant site, by 1985 Zone AF/Y O = 2,085 
tating kiln hot ball AGRs and worker housing 
Equity In situ superheated steam Completing initial 1,000 Leached 2,000 BPD No data Tz 
injection for kerogen re- two year field no commer- Zone fm leached 
covery from Leached Zone injection test cial plans zone 
Mobil Underground room & pillar Planning and envi- 50, 000- Mahogany No data C = 2,200 6 
mine feeding yet-to-be- ronmental monitoring 100,000 by Zone Oo= 919 
selected AGRs mid- to late ; 
1990's 
Multi Rubblization stoping with Submitted mine plan 50,000 Saline No data c= 400 11 
Mineral undergrond nahcolite re- to USGS for sodium by 1988 Zone o= 200 
covery and crushing with lease, experimental (9,000 TPD 
stope back stowage & MIS mine stoping at USBM nahcolite 
retorting followed by Horse Draw site; com & 900 TPD 
dawsonite leaching pleting 50-ton test dawsonite 
(Integrated MIS) retort at G.Jct lab 
Naval Probably underground room Preparing EIS, 50,000 Mahogany No data No data 8 
Oil Shale & pillar feeding yet to community plan, and to 200,000 Zone 
Reserve #1 be selected ACRs, if master development 
commercialized plan 

Occidental Multiple level under- | Rubblized near- = |Non— Mahogany No date O= 450 = 2° 

Logan ground mining for MIS commercial-scale commercial thru R-6 

Wash preparation retorts 7 & 8 to be 

ignited Dec. ‘81 

Paraho Underground room & pillar Completed test runs Non- Mahogany 1/2 bbl 0 = 30 to 128 7 

Anvil mine feeding experimental at Anvil Points that commercial Zone water/bbl 

Points vertical shaft ACR have produced more shale oil 

than 100,000 bbls 

Rio Blanco Developing MIS technology Completed test MIS 100, 000- L-8 to 14,000 O = 2,500 10 

(Tract C-a) thru surface drilled retort #1 burn. 300,000 L-00 AF/Y 
blastholes. Desire to use Awaiting off-site by mid- to 
traveling open pit mine legislation. Prepar- late 1990's 
feeding Lurgi ACRs ing commercializat'n 

plans. Testing Lurgi 
pilot plant. 

Superior Retreating underground Appealing land 11,586 Lover 100 AF/Y Cc = 1,300 13 
room & pillar mine feed- exchange decision late 1980's Saline Oo= 920 
ing multi-product recov- - (4,878 TPD Zone 
ery Superior circular nahcolite 
gate AGRs & 580 TPD 

alumina) 

Superior Underground room & pillar Phase I engineering 50,000 Mahogany No data C = 2,800 

Pacific mine feeding Superior & permit acquisition by 1989 Zone 0 = 1,400 3 
circular gate AGRs | 

Union Underground room & pillar Completed initial 10,000 Mahogany 8,000 AF/Y Cc = 4,650 / 

Long Ridge mine feeding Union Rock mine development and Phase I Zone 0 = 1,110 
Pump AGRs plant bench. Build- 90,000 a 

ing upgrading faclty Commercial 
Utah Projects 
Geokinetics Shallow-burned true in Burning commercial 2,000 Shallow None Oo= 150 16 
situ scale test retorts & by 1982 Mahogany required 
securing permits for Zone 
commercial operation 
Paraho-Ute Underground room & pillar Completing feasibil- 38,250 Mahogany 2,247 Cc = 1,500 14 
mine feeding Paraho ity, design, and by 1986 Zone gpm 0 = 1,300 
vertical kiln AGks engineering study 
White River Underground room & pillar Completing develop- 113,950 Mahogany 22,600 C = 5,083 15 
(Tracts mine feeding Superior, ment plan approval, by mid- to Zone AF/Y 0 = 3,353 
U-a & U-b) Tosco, & Union B AGRs commercial design, late 1990's 
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Retorting 


Synthetic crude oil and gas are produced from oil shale by heating (retorting) 
fragmented shale at 800° to 1100°F in some type of: closed vessel or chamber 
(retort). This causes decomposition of the solid organic kerogen (approx- 
imately 14 weight percent of the raw shale) to condensable oily vapors and 
gases leaving residual carbon on the inorganic shale fraction (86 weight 
percent). The residual carbon can often be burned to supply heat for the 
retorting process. 


Retorting can be carried out either by directly mining the oil shale, crushing 
it into small fragments, and processing it in above ground retorts (AGR); or 
by fracturing or rubblizing and heating it in-place (in-situ). In either 
approach, the broken shale can be heated “directly” by burning the residual 
carbon within the retort, or “indirectly” by means of circulating an 
externally heated working medium (ceramic balls, sand, processed shale 
fragments, gas, etc.) through the retort. Modified in-situ (MIS) is a 
combination of both direct mining and in-place retorting. Approximately 20 to 
40 percent of the in-place volume of the oil shale deposit is mined out and 
retorted on the surface. The remaining shale is explosively fragmented to 
distribute the mine void volume throughout a large rubble-filled chamber. The 
rubble chamber is ignited in-situ and operated as a batch type retort. The 
following table presents a comparison of raw shale oil with conventional 
crude. 


How crude shale oil compares 
with Arabian crude 


Typical Light 

Shale Oil Arabian 

Syncrude Crude 
Gravity, ° APT Bd. 35 
Boiling range, °F 90-1,080 120-1 ,050 

| (86% recovery) 

Sulphur, ppm 20 17,000 
Nitrogen, ppm 250 800 
Pour point, ce 20 -15 
Composition, volZ 
Paraffins 36 50 
Naphithenes 48 20 
Aromatics 16 30 
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OIL SHALE vs. PETROLEUM .. | 


Neutral Middle East 2.4 
W. Europe 3.6 


W. Europe 11.0 


China 3.5 


E. Europe 0.4 Other Asia 0.5 


Arab N. Africa 5.3 
Indonesia 2.1 a a 


Other Africa 4.2 iv 
Canada 1.3 


Australia/ 


New Zealand 0.3 E. Europe 10.4 


U.S.A. 4.9 Arab Middle East 44.5 Mexico 0.1 Other Asia 3.0 


o—t—. Caribbean 0.4 South America 0.4 


Other Africa 2.6 
Mexico 1.9 South America 3.4 


TOTAL ESTIMATED AT 2,600 BILLION BARRELS OIL EQUIVALENT Australia/New Zealand 4.1 


TOTAL ESTIMATED AT 715.7 BILLION BARRELS SOURCE: 1974 World Energy Conference 


SOURCE: Oil and Gas Journal, December 30, 1974 


Figure 2—World Recoverable Coal 


Figure 1—World Recoverable Crude Oil 


reese W. Europe < 0.1 
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Canada 38.5 


Canada 12.4 


Other Africa 0.2 
U.S.S.R. 1.7 


W. Europe 1.4 China 10.5 


South America 59.6 
South America 0.2 


( 


TOTAL ESTIMATED AT 1,462.5 BILLION BARRELS Australia/New Zeslend < Dae 
SOURCE: 1974 World Energy Conference 


Other Africa 0.8 Other Asia< 0.1 


TOTAL ESTIMATED AT 956 BILLION BARRELS 
SOURCE: 1974 World Energy Conference 


Figure 4—World Recoverable Oil Shale 


Figure 3—World Recoverable Tar Sands 
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Diagrammatic geologic cross section through the Piceance Creek basin 


Source: Beard, Tait, and Smith, 1974 
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ESTIMATED POPULATION GROWTH 


PR Op dleGateleO Non k0.8.6.0 AST S DOE 08 JECT I VES 
aie hs > A 4 eo Sy eee WESTERN COLORADO "SHALE COUNTRY" 
1,000 
> 
A 900 LEGEND: . 
x 
wy DOES SOALS FOR (2) THO 100,000 
5, 800 ALL SHALE OIL ’ BPD PROJECTS 
4 4 PRODUCTION 400 NORMAL GROWTH PLUS MAXIMUM GROWTH Pryde 
ee 700 ee DUE TO SHALE PROJECTS yw?” REASONABLE BASIS 
< (DOE FORECAST FOR PRODUCTION) ——» re FOR PLANNING 
u 600 Ee ae | 350 |— ait NORMAL GROWTH DUE TO 
a HALE PRO PL 
v) am (4) FOUR 100,000 BPB PROJECTS rae WITH 1978 POPULATION 
2 posite - AS A BASE 
“vi 8 ) 
S 400 l = 
Fa (1) ONE 50,000 BPD PROJECT Ps 
= 300 iz 250 J— 2 
= 2 Stes 
S 200 CURRENTLY ANNOUNCED PROJECTS & 
is ( amg ke ee 
2 : NORMAL GROWTH] FOR 
ee | A ECONOMICALLY ATTRACTIVE 
* REGION AT 5% PER ANNUM 
0 ——aes 150 
1991! 82! 831 841851 86187! 88189! 90191! 921931941951 96! 97! 98! 99 2000 
; YEARS 
100 J— 
: 1978 POPULATION 
EMPLOYMENT PROJECTIONS (DOE) OBJECTIVES OF 3 COUNTIES 
70 | 50 |— 95 ,000 
° ovat 79 toot ol) eo asl oa tas) ool oy) Got no) 90 bo) 1 97 1 31 941 951 96 1 971 98 Tyo9q 
60 YEAR “ A 
a TOTAL EMPLOYMENT Community Facility Cost Summary 
ONE MILLION BARRELS PER. DAY (1981 dollars) 
50 BY 2000 (DOE) Chevron Active Projects DOE Goals 
Y Employment (100,000 bpd) 350,000 pbd 1,000,000 bpd 
2 Construction 5,000 17,500 52,000 
Y Super & Oper 3,000 10,500 30,000 =| 
Ss) Subtotal 8,000 28,000 82,000 
- 40 Secondary < 2,500 8,800 25,000 
ra a Total 10,500 36,800 107,000 
ee Total Resultant Population 27,000 91,800 270,000 
ie CONSTRUCTION JOBS Housing Units 
= 3 ONE MILLION BARRELS PER DAY Single Family 6,100 21,400 ° 61,400 
| BY 2000 (DOE) Multi-family 1,300 4,400 13,000 
a Mobile Homes 1,400 5,000 14,000 
vy) RV's 200 700 20,000 
' Total 9,000 31,500 90,000 
20 }— School Facilities wy 
Elementary Classrooms 100 350 1,000 
te Elementary Buildings 5 20 50 
Junior High Classrooms 50 180 500 
om] 10 TOTAL EMPLOYMENT Junior High Bem oee © a a 
ae Senior High Classrooms 
2 CONSTRUCTION JOBS PRESENTLY CONTEMPLATED PROJECTS Senior High Buildings 1 5 "10, 
Water Supply, G.P.D. 5.4x10* 19x10* 54x10# 
= Sewage Disposal, G.P.D. 4x10* 14x10 40x10" 
ie) 0 Hospital Beds 100 350 1,000! 
f B4T85 7 B67 8 By 89] 90} 911921931941 951 961971 98] 99 Fire Protection, Manpower 40 140 400 
1981 YEARS 2000 Police Protection, Manpower 60 . 200 600, 


| 
} 


ene — abs Fas 
es 


eC 


TYLOR. 030 (000, Ge Sat 


4 
* 
WOME EL Lae { OOG) 


- 


ea te tae te tate 


eel ett cei Se rse 


= 


asieadiinmentinmdiniaa thats onken aaah eet 


F 


ww 


2371 TIS (3G) 2motT23tHee HanVONE 


ee ee ee 


ee Satie Batetatstrhetrtatetotetts 


i ee mi 


PI OE ee I OT REET ee 


are 3 Sieve? $20 J yiilisal yfinurir 

aa ‘Zz nelte dy Teeth 
xtosipt% aviioA, “ower 

bdg 0G.08E 8 8 fibad 00.06) 


BAT 
of 


a 
ye 3 


S4ALE OTL PRODUCTION. IN BILLIONS OF BARRELS PER TEAR 
° 1 2 3 


a 
= 
° 


ee URE, crude oil | 


§ 
8 


RETORTED SHALE PRODUCTION, IM MILLIONS OF TONS PEA DAY 
AETOATEG -BHAL# PRODUCTION, IM MILLIONS OF CUBIC PEET PER DAY 


' 
EMISSIONS, IN THOUSANDS OF TONS PLA YEAR 
& 3 


SPUALE Off PRODUCTION. if MILLIONS OF BARRELS FER OAT =~ 


RETORTED SHALE PRODUCTION 


0 0.2 0.4 0s - Os 1 


WATER R IR PROD SHALE-CIL PRODUCTION. IN MILLIONS OF 
EQUIREMENTS FOR SHALE-OIL PRODUCTION ‘ apt 


S44LE Off PROOUCTION. IN BILLIONS OF BARRELS PER YEAR 


© ’ 2 3 
had ; ¥ Y COMPARISON OF ESTIMATED EMISSIONS FROM OIL- 
2 SHALE RETORTING TO MEASURED EMISSIONS 
, 7 FROM COAL-FIRED POWER PLANTS IN NORTHWEST 
=: COLORADO 
1800 Z 
=| 2000 
3; 
2! 
ee 
100 Ss 
wa 
1800 


Bat) 


WATER REQUIREMENTS, 1 THOUSANDS OF ACAS FEET PER YEAR 
WATER REQUINGMENTS, IM CLANC FEET PER SECOND 


soo 
wooo 
eco 
w 
so | q>< 
Fs ] \ faz 
| ote 
Sa 
| zo 
5 5-2 
| ez 
° e { betae 
3 | = 
SHALE Of. PROOUCTION. (6 ML LIONS OF BARRELS PSR OAY 
} 
| 
INDUSTRIAL WATER REQUIREMENTS FOR SHALE-OIL PRODUCTION 
S4A4LE Cll PRODUCTION. IM BILLIONS OF B4ARELS PER TEAR 
6 1 2 3 } 


¥ 
REDUCED EXPORT 
FOR MUNICIPAL 
USE 


‘ 


y 
1 AGRICULTURE * 


ip ANSTEN PRON 
“PARIGATED(!"(} 


FI 


WATER REQUIRGUENTS, IN CUBIC FEET PER SECOND 
ESTIMATEM MAYIMIIM AVAII ARLE WATER SUPPLIES FOR OIL DEVELOPMENT FROM SHALE 


DIVERSION FROM 


WATER REQUIREMENTS, IN THOUSANDS OF ACRE FEET PER YEAR 
8 
LOCAL STREAMS 


= te °o 
wa 8 g g 
558 g 8 


DA4LE OM PRODUCTION. I MALLIONS CF SARFELS PER DAY 


MUNIC:PAL WATER REQUIREMENTS FOR SHALE-OIL PRODUCTION # 0 2 O 1 4 


: 
t @e 
a ef 
; “An tlD Steen 
—_ -_ = 
- lac 
— 
a 
{ bear) dew 
{ 
a. 

| mow 

nO Mors 2 


MUrte 


« 


i oe 


Geis 


es 


‘ 


PATH VHE Avie 


SceiPtPicd’ AY Sie 


SWOIZetwy 
cIaMiIZ 


- 


o Te ag 
ween ese need 
< jf 
SS aes 
ses * es 
“= =o! ~ : 
| he ——- 2 ‘= ? _ j } 
‘ , a Ls 4 Bis _ i \ 
. a! % > 
Cs > 4 i 5 
ie aber onal | 
) ee : 
t! .teane one 
' ~ 37 . - 
: 2 se Ig : 
| ly 4 4 ; (? 
Yu's 2 
: Ea ee is 
ag 8.51 ‘ 
: : A ntgey ’ 
: eo hee 
An et . Steeiieeninenl a -~ _ "| 


we 


| 608 wwicayy 


' 
' 


———— 4 et et 


me | 
© » «= 
u ist 

+ 
iv : 
q 


* 


A an OR Ret tl RR PRR Aelita on ental! 


t 


re OMe bt SONNE ES os ieee LOR LES 


4 
. 


\. © 
> “* . m ‘ n wl \ 
ens 
oN ul \! 
— = - Las 
&9 2 £25 0 
e JO WO Line’ 
a a As i ; 
| 
2:62 QITAMITES FO AOBRAIMOD ' 
Ps wiv O TATA SLAME 
LAS. 74 Cte OD MOGs 5 
ARO JOD 


~~ 555.% wen oo PEMA. . 


PPR ee ee 


ti 
4 


GSR A Aa 


WECNCED F224 


(OCT Tie var 


DiAtelLOR eww 


Presented in geographic order by state - 


i counterclockwise from Grand Junction, Colo. 


PROJECTS 


<a 


BHOXECL2 . 


S 


> 


toy Js ie “ee ig y 
7 Lan ays im ae ‘ 


ie, 
; ' : mesg aig o 


ons i ‘ 
A] : Ww ha 


' : a ; 
a ay . ~ feses 
A ‘ i nAy, a 


. hae 
ee) wr pia +h) ee py, 

5 ae 
of 7 4) if ih 


AF A & Sa): ay seis 


eiste yd 19b10 oidqs1Q00e8 al 
lod. noitonut basi mot cgi 


rs , 
4 4a AWS 
ot? 
hod ig aA “ed 4 * 


Silane 


= 2S 


IC PROJECT (Superior) 


-PACIF 


MEEKER 


SUPERIOR 


RIO BLANCO OIL SHALE OC 


PROJECT aK 


MULTI MINERAL 


CATHEDRAL BLUFFS 
OIL SHALE PROJECT 


RIO BLANCO 


RIO BLANCO 


a 


NAVAL OIL SHAL 
RESERVE NO. 1 
yy 


] 


STANDARD 
OF 
CALIFORNIA] ™ 


SAVAGE 


SOHIO, 

SUPERIOR, & 
CLEVELAND- 

CLIFFS 


NAVAL 
OIL SHALE 


CYT 
OCCIDENTAL Af 
aaa PARACHUTE RESERVE NO. 3 


DE BEQUE 


GARFIELD 


<< Proposed Plant Site 


COLORADO 


#03001 


_ 


£ kas 


ahe traf bas 


na 
ae 


» 


qOVS >» 
“ 


pe 
_ 


Py ied Siem 
\ : } Pe | ; “AMAR CAWAS Pad + ; 
: - \ Nt d A * i ane te , 2 
SAA LAAN Sts {| ee Hin, 1 
- \ WAN i ra 
WS SW Oe 
> o ; <a! as 


A] i iz sw 
\ her f s e +5 4 
A Le 5 
he Lt 7 e 5 
ws WA m, 
~~ . 


AMBMIM ITaUM 


- 


2770.18 JAROSHTAS 
Tom 4 3JAHe AD 


| 


OSMAN 


_ wasn i aT ly he CO a a a em clei al eta Oe mel 
QJEVIAFAD 
os t) 
wk ? 
.\ P f 
: ; 
ay : 2 


“ty ROMaIO2 


is 


OUAISVAIS. 


«" p—, JATHSSHD 
a pr 


AHAS ia 
an p * ~ wey 


—— ; if 
-OGAROJO: 
ie ete 


i- F : r 
b + “atte rs. 
oe a 2 
7 carl a Ye’ : . 
ea 
E rs 
i 


> 


Pacific Project RecrcLe 


Me GAS 
Pek SHALES HEATING 
¥¢, 
GAs RETORTING CARBON RECovEeRy cool 


SHALE 
— Lente DISCHARGE 


CONCEPTUAL VIEW PGORALENT TO AM 
; of ADIABATIC RETORT 
SUPERIOR S CIRCULAR GRATE RETORT FIXED 8ED SECTION 


AFTER ARTHUR G McKEE 8 TO 


SHALE BED —-~ 
STATIONARY 
OOS 


—_— 


EQUIVALENT TO AN 
ADIABATIC SECTION 
OF SOLIDS 


WATER BLALS 
Zoe 
SIDE ROLLERS S= z as weed se 
ares 2S : eee a eee iss 
SUPPORTING 
roves [ (ROTATING GRATE, WALLS AND | 
D (ROTATING GRATE, WALLS AND en Nene 


SHALE BED) 


STATIONARY 
WinNDBOX 


é O1L MIST AND 
oucT ty RECYCLE GAS 
TO OIL REMOVAL 


CROSS SECTION 


of 
SUPE RIOR'S CIRCULAR GRATE RETORT | #03002 


Jey. 
fi Wy 


maxi 
a leg els 


hi y \ 
Ag > ony 


t , : : 3 \ r Nt : 
= Aan * y is 
ee ee te 
. #003 ne 743 veaam echies 
VOI 9 Pe ix 
@A3 — me ' , : \ 
‘. ‘ te 


. -™ 
\> 
a 
. 
yf 
y, 
kn wr ii “=, = vay tte er, > rg ete oy mags? 
ce ee fii ~~ —_ SUR. "te pat ’ 
i Crs fii iy, > , id 
> : a 
ee : Zi 7 "ed te 
é BAe i ‘A ai ui 
c Pav if Ne be a : 
A a a5 
CA - , “A aw 


aon a DR id 


wi tg) va OT Ted awucs “AW ATV A DARD 
: . TROT 3 HtTAB AIGA Yo 


238 Givi TAO 3. \ane AER MWIYAND SAAB "n y 


te 
4 ~~ 
C2 Ze A, M 
: oY , . ; 7 
iA one ayeen Wes. 
e t/ if i _ — 
is “<> 
’ 
; | a ; 
Si a | : 
: : 
ri . 
if an ore 
' . 4) - f y 
} ‘ - \ @ 
ir \ 1 . LU j 
' | } 4 ne , Hips 4 
: 4 1% MOlVSs2 a:Tea sad / 
7 .% Laws0s G PA 
* avy i - 
12. fw} 
: : Se ee ee 
i | Age airs y 
wate | ‘ee ee a ne ae 
seeee fi r Svnchionee-&. ORR FLIAM BTA MATOT ONS 
i 4 : — 


13 ‘er 214 a 


Owe FEIN JO 
24a 5 pr Ae BZ 
JevOu Se JO “& 


‘soogos | 


wh, 2" 


r. 


Companies: 


Location: 


Resource: 


Mining: 

Retorting: 

Waste 
disposal: 


Employment: 


Cost: 


Planning: 


Status: 


Couctact: 


Pacific Project 
(Commer cial) 


Superior - 20% (developer) 
Sohio - 602% 
Cleveland-Cliffs _- (202 


T6S, R98W; 10 miles N of De Beque, Garfield County, Colorado; 
east side of Clear Creek; 13,000 acres of patented/fee land. 


Confidential probably averages 32 gpt 


Underground room-and-pillar in the Mahogany Zone producing 
22,000 TPD. Sufficient resource for 25 year project life at 
30,000 TPD. 


Superior circular traveling grate retort with feed size of 1/4" 
to-4". At full commercialization will use three 15,000 BPD 
modules. 


9 


Valley fill, with possible back filling of retorted shale into 
mined out areas. 


Employment and housing under study (2,800 during peak 
construction of 3 modules in 1988; 1,400 during sustained 
3 module production) 


$7.5 million cost share for basic engineering design (DOE 
funding $5.6 million). 

$20 million for detailed design 

$300 million for first module 

Cleveland Cliffs seeking Federal loan guarantee for 75% of its 
share of project. 

$1.3 billion for 50,000 BPD plant 


Superior - retort design and permit acquisition 
Cleveland Cliffs - mine design 

Davy McKee - process area design | 

Camp, Dresser & McKee - environmental control 
H. P. Fresson — offsite facilities 


DOE PON with Superior for design of commercial plant 

Began Phase I engineering and permit acquisition 

for 15,000 BPD Superior retort 

1982 - June - Decision on Phase I engineering construction 
of first module 

1986 Phase I, 15,000 BPD demonstration module on-line 

1989 and beyond —- Scale-up to 50,000 BPD 


ere] 
1980 


Jeetise KUL Sine 

Manager, Oil Shale Division 
Superior Oil Company 

2570 S. Shoshone 

Englewood, Colorado 80110 
(303) 761-5853 
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Oxy Logan Wash 


Occidental Oil Shale, Inc., Logan Wash modified in situ experimental 
mine. Mine entries lie above and below the interval of oil shale 
rubblized to form retort chambers. 


Schematic of the | 
| UP. Logan Wash Mine 


Bs a eet ence | Sara a S| Ot tons 6 Alr blowers 


2 Scrubber 7 Control room 
3 Bulkhead retort 4 8 Gas blowers 
Inciine to air level 4 Bulkhead retort 5 9 Maintenance area 
5 Bulkhead retort 6 
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To rock fragmentation area 
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Company: 


Location: 


Resource: 


Mining: 


Retorting: 


Waste 


disposal: 


Employment: 


Cost: 


° 


Logan Wash 
(Noncommercial) 


Occidental Oil Shale, Inc. 


T7S, R96 &- 9/7W; 10 miles N of De Beque, Garfield County, 
Colorado, N side of Mt. Logan; 4,000 acres of private land 
(2,400 acres containing oil shale). 


300 million bbl of 17 gpt oil shale 


Cliff entry, partial underground room-and-pillar for modified 
in-situ test retort development (direct mining of 20-25% of the 
shale deposit by volume) across the Mahogany Zone (6 yd load- 
ers, 33 ton trucks). 


Noncommercial, demonstration facility for development of modi- 
fied in-situ (MIS) technology. "“Retorts” are formed by frag- 
menting a volume of oil shale rock with explosives after 20 to 
25% of the shale has first been removed by mining.‘ Combustion 
is initiated at the top of the retort using an external fuel 
source. The flame front moves through the retort at the rate 
of several feet per week, retorting the organic kerogen 
contained in the shale into oily vapor, hydrocarbon gases, and 
residual carbon. The shale oil condenses, flows downward by 
gravity and is collected at the bottom of the retort where it 
is pumped to the surface. The residual carbon in the shale 
becomes fuel for continued burning. Air and steam injection at 
the top of the retort are used to control the rate of com- 
bustion and retorting temperature. Produced 94,500 bbl's to 
date which were sold for refining and utility boiler fuel 
tests. - Currently burning two commercial-sized retorts (165' x 
165" x 240') which will be completed by the end of 1982. 


Cliffside dumping of raw mined shale permitted for up to 8.8 
million cubic yards. 


450 during peak operation residing in Grand Junction, DeBeque, 
and Rifle, Colorado, declining to small maintenance crew by end 
of 1983 as MIS testing is concluded. 


$29 million for retorts 5 and 6. 

$64 million for retorts 7:and 8. 

$142 million by Occidental and $38 million by DOE under coopera- 
tive agreement for experimental retorting, demonstration retort-— 
ing, and rock fragmentation by the end of 1982. 
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Logan Wash —- page 2 


Status: 


Contact: 


S7zZ 


Oxy purchased Logan Wash site and began mining. 


1972- 15 — Experimented with three small MIS retorts (32' x 32! 


x 72' to 113'h) producing 1200-1600 bbl each. 


1975-76 -— Rubblized and burned commercial size MIS retort 4 


19/6—/ 60 


179 
1979 


1981 


1983 


(120' x 120' x 271'"h) producing 27,500 bbl. 

Scale-up retorts 5 and 6 (the largest being 162' x 
162' x 337'h) rubblized and burned under cooperative 
DOE agreement (EIS prepared) producing 66,287 bbl 
Eotas. 

Obtained PSD for MIS retorts 7 & 8 (modified 6/27/80). 
DOE cooperative agreement for five 1/4-scale mini- 
retorts to define rubblization and ignition techniques 
Rubblized full-scale MIS retorts 7 and 8 (165' x 165! 
x 240'h) to be burned simultaneously from December 
through 1982. 

Completion of testing program ¥ 


R. Nelson, V.P. and General Manager 
Occidental Oil Shale, Inc. 

PLO, boxs 2607 

Grand Junction, Colorado 81502 
(303) 244-3000 
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CHEVRON CLEAR CREEK 


Oil shale reserves at Clear Creek THE Fascuree at 1S gal/st tatoil 


Tons—17,679,000,000 
Depth Grade—18.6 gal/st 
Barrels—7,81 4,000,000 


jos R-Bzone. = 


| Barrels in place—488,000,000 


Oil content in gal/st 


Chevron' s fovenr icreet atte at heart of ese: Pes ake road 


zig-zags to ridge top environmental monitoring and core hole drill 
sites. 


PROCESS FLOW SCHEME 
STB RETORT 


Liquid Product — sek 
~. Recovery __ Solids 

Separation 
(Hot) 


Product 
Gas 


Flue Gas and Fine 
Spent Shale 


Separator 


Water Oil ———+ Coarse Spent Shale 


Fresh Shale 


Recycle Shale 


Combustor 


STB Retort . 


Stripping 
Gas - 


Coarse 
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Retorted 
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Companies: 


Location: 


Resource: 


Mining: 


Retorting: 


Water: 


Waste 


disposal: 


Employment: 


Cost: 


oO Oo 


Clear Creek Project 
(Commercial) 


Chevron (Standard of California) Oil, Shale Company (70%), and 
Conoco (30%); seeking third partner. 


T5S, R98 & 99W; 26 miles N of De Beque, Garfield County, 
Colorado, on Clear Creek; 28,000 acres on Clear Creek (43,000 
acres total on both Clear Creek and Parachute Creek) of fee 
land (Chevron the largest private landholder in shale country). 


17.6 billion st at 18.6 gpt (7.8 billion bbls - Mahogany Zone 
averages 80'-100' thick, at 25 gpt, for 150,000 bbl per acre). 


Initial underground room-and-pillar to recover 31 gpt ore for 
18 years and surface open pit (4 x 7 mi.) mining of 19 gpt ore 
beginning in the 4th year of operation from the Mahogany Zone 
(90' thick under 600' of overburden) reaching 275,000 TPD in 
1990's. Will begin with small underground mine trucking ore to 
Salt Lake City semi-works retort. 


Chevron's recently patented, Staged Turbulent Bed retort pre- 
viously tested in 1 TPD pilot plant and to be further evalu- 
ated at 350 TPD (200 BPD) semi-works at Chevron's Salt Lake 
City refinery using <1/4" feed size. Full 100,000 BPD would 
require ten to twelve 20-story high, 9000 TPD retort units with 
on-site upgrading. Claim $1.50-7.00 cost advantage. Also 
evaluating Paraho and Lurgi technology. 


Will pump 200-500 cfs from Colorado River near De Beque to 
72,000 AF Roan Creek Reservoir under industrial water rights in 


joint venture with Getty Oil and City Service.. 


Initial overburden and processed shale disposed of in Clear 
Creek Valley and Willow Creek Canyon followed by open pit 
backfilling. 


Phase I planning and research —*peak mid-1983 at 1,000 

Phase II demonstration plant -— peak mid-1986 at 3,750 

Phase III commercial plant - peak construction 1992-3 at 
9,700, declining to 3,000 for operation after 1996 


$5 million expended in 1979 

$20 million expended in 1980 

$5-7 billion for total project through 1990's for 100,000 BPD 
(1981 dollars) 

$677 million for community facilities through 1995 

No Federal funding assistance being sought. 

$100 million for shale oil research facility at Salt Lake City 

refinery. 
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Clear Creek Project - Page 2 


Contractor: o Morrison-Knudsen with Foster-Wheeler: mining and process 


feasibility studies 
o Environmental Research and Technology: baseline environmental 


monitoring 
Oo Morrison-Knudsen: engineering and construction of SLC research 
TAGLIALY. 
o Camp, Dresser & McKee: EIS preparation 
Status: o Late 1970's - Chevron Oil Shale Company formed 
o 1980 - Conducting site environmental monitoring and 
planning at Clear Creek 
oO} 41287 - Negotiated with Conoco as 30% second party in 
‘ trade for selected coal properties 
Oo, L981 - Applied for Colorado Mined Land Reclamation 
permit for 5/82 through 1986 
rap ts al - Agreement with BLM, Colorado Department of 


Natural Resources, and Garfield County to have 
development plans reviewed by Colorado Joint 
Review Process. 


Opel IS) - August: Began construction of 350 TPD semi- 
works in SLC 
Opel Jo2 - BLM seeking EIS contractor 
oy L982 - September: Distribute Draft EIS 
o 1984 - Obtain necessary permits including County 
Special Use Permit 
o 1982 — 1984 - 350 TPD semi-works plant at SLC refinery and 
Clear Creek test mine 
o 1984 - Development of main portion of mine and retort 
construction 
O B21983%— 91990 - 10,000 to 25,000 TPD Phase I demonstration 
oO plant at Clear Creek 
-1987 - 1990's - 95,000 TPD (60,000 BPD) four retort commercial 
fe) plant 
1992 - 275,000 TPD (100,000 BPD) eight retort commer- 


cial plant 


Contact: D. Roger Loper, President 
Chevron Oil Shale Company 
595 Market Street 
San Francisco, California 94105 
(415) 894-5983 
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Clear Creek Shale Oil Project 
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Union Long Ridge 


Union 5-acre mine bench on the south side of Long Ridge. Processed shale 
will be conveyed to valley bottom fill below bench. 


Union OP? 
- Company's > 
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This sketch shows Union's experimentai ow shale project dunng operations. Crushed and screened shale 
will move from the underground mine onto a five-acre Dench site, tnen be fed into the retort to extract the 
shale oil, The shale ol flows into storage tanks and retoried shale moves by conveyor to the enclosed chule 


and down to the bottom of the valley for spreaciny and vegetation. A drainage pond (iower left) will Caplure 
runoff water from the spent shale deposits along with rain and snow for use in the retorting process. Eas! 
Fork Parachute Creek (lower right) will be protected trom recycled water and other Contaminants 
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Company: 


Location: 


Resource: fe) 


° 


Mining: 


Retorting: 


Water: 


Waste 
disposal: 


Employment: o 


ie) 


Cost: re) 


Long Ridge Project 
(Commercial) 


Union Oil Company 


T5 and 6S, R95 to 96.W; 11 miles N of Parachute (formerly Grand 
Valley), Garfield County, Colorado, astride Parachute Creek. 
Long Ridge development site along north side of the East Fork 
of Parachute Creek. All fee land consisting of 20,000 acres of 
oil shale resource and 10,000 acres of bottom land (oldest 
project in the basin). 


>15 gpt 18 billion bbl's 

>25 gpt = 2 billion bbls 

Mahogany Zone 120' thick averaging 26 gpt, with 1.6 to 2 
billion bbl's of recoverable shale oil (enough for 25 years of 
150,000 BPD production). 


Cliff entry at Mahogany Zone outcrop, room-and-pillar mine (55' 
x 60' rooms with 50' x 100' pillars), underground screening 
producing 68,000 TPD at 50,000 BPD capacity achieving 702% 
recovery across 60' high mining interval in Mahogany Zone that 
averages 31 gpt. Completed mining 4000 TPD to develop four 
portals and underground space for maintenance, warehousing, 
offices, and ore crushing (600,000 tons were mined). 


Plant on 5-acre bench excavated in cliff 1000' above valley 
bottom. 67,500 TPD (50,000 BPD) from six Union B, vertical up- 
flow, indirectly heated, 18-story high, rock pump retorts with 
10' diam. pistons requiring <2" to >1/4" feed size. Start with 
Phase I 10,000 BPD (13,000 TPD) prototype facility with offsite 
upgrading facility near Parachute, Colo., scaling up to Phase 
II 90,000 BPD with facility on Old Mtn. Sell upgraded oil for 
military fuels fabrication. Union B process’ produces high 


‘quality off-gas averaging 800 Btu/ft3, and recoverable sulfur 


and ammonia. Technology will be licensed to other companies. 


Will need up to 8000 AF/Y to be drawn from on-site wells and 
from long-standing 62,000 AF/Y senior rights on Colorado River, 
Parachute Creek, and Roaring Fork impounded in S000 GAF reser 
voir on Parachute Creek developed jointly with Chevron. 


Processed shale slick lined to valley bottom fill in East Fork 
of Parachute Creek. 
Zero discharge of any waste water. 


1,400 as of January 1982 (19% living in Grand Junction, 13% in 
Parachute, 28% in Rifle) 

3,000 during peak construction through 1991 

2,600 during sustained operation after 1993 

Building 192 apartments, 126 condominiums, 40 mobile homes, 750 
unit single status camp 


$ 64.lmillion to alleviate socioeconomic impacts through 1983 
($47 million housing, $129million for community assistance 
$4.2 million for schools) 

$ 12 million annual payroll during construction 
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Long Ridge Project - page 2 


Contractor: 
Status: 
Contact: 

or 


O> OO 2O somo 


° 


$ 4 million annual payroll during operation 

$100 million for Phase I 10,000 BPD prototype module 

$2 to 5 billion for Phase II 50,000 BPD commercial plant 

Granted purchase price support for first 10 years of operation 

Granted $4 million from DOE for upgrading unit 

$400 million DOE price guarantee for 33 million bbl's fuel from 
1983-93 at prevailing market price. 

Seeking $35 million in IDB's from Garfield County for pollution 
control equipment. 


Flour - design for upgrading facility 
Morrison-Knudson - mine development 
Stearns—Roger - retort design . 

Daniel Construction —- prime contractor 


1920 - Began acquiring oil shale holdings 

1945 - Small pilot plant in L.A. . 

1950's - Operated 50 TPD pilot retort in California. 

1955 - Began test mining at Long Ridge property 

1958 —- Completed 1200 TPD (800 BPD) Union up-flow retort test 
run 

1961 - 15,000 bbl's raw shale oil processed into fuel at 


Fruita, Colorado. 
1970's - Process comparisons and economic evaluation 


1974 - Announced Long Ridge Project to produce up to 150,000 
BPD 
1979 - Obtained conditional PSD and Colorado Mined Land 
5 Reclamation Board permits 
1980 - Started mine and process bench construction and 


applied for 10,000 BPD PSD for upgrading plant 


1981 - Granted DOE purchase price support effective in 1983 


for 10 years at up to 3.3 million bbl's per year for 
Department of Defense use beginning at a base price 
of 42.50/bb1. 


1981 - September: County approved Special Use Permit 

1981 - October: Accepted for participation in Colorado Joint 
Review Process. 

1982 - Study mining, processing, and waste disposal for 
90,000 BPD. 

1983 - Start up of Phase I 10,000 BPD prototype retort and 
upgrading facilities; scale up permit acquisition. 

1983 - Commence scale up to Phase II 90,000 BPD commercial 


operation with expansion to Old Mtn. south of Long 
Ridge achieving full production by 1993. 


John M. Hopkins 

President-Energy Mining Division 
PIO. Box 1600 

Los Angeles, California 90051 
(213) 977-6437 


Nancy Poloski 

Public Relations 

Union Oil Company 

27/77 Crossroads Blvd., Suite 100 

Grand Junction, CO 81501 #06004 
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Companies: 


Location: 


Resource: 


Mining: 


Retorting: 


Water: 
Waste 


disposal: 


Employment: 


Cost: 


OFO7On6 


Colony Shale Oil Project 
(Commercial) 


Exxon Corp. (60%), The Oil Shale Corp. (40%) 


T5S, R95W; Dow West property, 16 miles N of Parachute (formerly 
Grand Valley), Garfield County, Colorado; at the head of 
Parachute Creek 3 miles north of Union's Long Ridge Project; 
5,480 acres of fee land. 


4,763 acres of oil shale resource (4,500 acres to be developed) 
Mahogany Zone: 130' averaging 27 gpt (2.5 billion bbl) 

R-6 and R-4 Zones: 1.5 billion bbl's 

634 million bbls recoverable. 


Seven adit cliff face entries on Mahogany Zone outcrop at 
7,100" elevation 60'h x 60'w room-and-pillar, producing 60,000 
TPD of shale averaging 35 gpt by 1986, from a 60' thick section 
of Mahogany Zone at a planned recovery rate of 53% from beneath 
300' to 1,200’ of overburden. Mined shale will be crushed on 
mine bench and conveyed to ridge top stockpile and/or secondary 
crushers in preparation for surface retorting. 


Six 11,000 TPD (7,000-8,000 BPD) TOSCO II, externally heated 
recircuating hot ball(s) (1/2-in ceramic) rotating kiln retorts 
yielding about 47,000 BPD with on-site upgrading (hydro- 
treated) by 1986 (30 year life = >500 million bbl) from ridge 
top plant. Upgrading will also yield 41,000 t/yr ammonia, 
52,000 t/yr sulphur, and 245,000 t/yr coke. Product oil will 
be pipelined to existing common carrier system. 


Require 10,800 AF/Y from commercial direct diversion rights on 
Colorado River (less than 1% flow in Colorado) and from pur- 


‘'chased options on Green Mountain and Ruedi reservoirs. 


800 acre valley fill in Davis Gulch in NW portion of property 
using topsoil replacement method. 


940 construction, 156 operations as of December 1981 (247% 
living at Battlement Mesa). 

5,425 during peak construction in 1985 at plant and Battlement 
Mesa 

1,567 during sustained operation after 1986. 

Developing 3,000 acre new town of Battlement Mesa (300 mobile 
homes and 175 RV sites installed as of August 1981. 4000 
single-family homes to be installed in $57,000 to $350,000 
price range. Will also include 500 apartments, 800 condomin- 
iums, 2,100 townhouses, golf course, convenience store, recre- 
ation center, and nine schools). 1,400 now reside in 
Battlement Mesa. Ultimate population: 25,000. 

$1 million per week to develop Battlement Mesa. 

$400 million paid out by Exxon for ARCO's 60% interest in 
project 
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Colony Development Operation - page 2 


Contractors: 


Status: 


Sontact: 
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$300 million for final design of six 11,000 TPD TOSCO II 
retorts 

$65 million for socioeconomic impact monitoring. 

$350 million for community development over life of project 
$3.5 billion for total project (including interest and 
inflation during construction) 

$1.1 billion DOE loan guarantee covering 75% of TOSCO's 40% 
share of project in exchange for sale of 10,000 BPD to DOE at 
prevailing market price for defense fuels. 

No subsidies requested by Exxon 

$75 million for research and engineering 

$12 million for definitive engineering and cost study 


C. F. Braun - final retort design for TOSCO II ($300 million) 

Brown and Root - construction 

Stearns-Roger - project design and construction liaison for 
mine support and materials handling 

Foster—Wheeler - upgrading plant design and pipeline trans- 
mission study 


1964 — Colony Project established as joint venture between 
SOHIO, TOSCO, AND Cleveland Cliffs Iron Co. 
1964 to 1972 - Operated test mine producing 1.2 million st of 
34.7 gpt oil shale for testing. 
1970 to 1972 - 1000 TPD (700 BPD) semi-works processing 220,000 
st (180,000 bbl) 
1974 - Development suspended 
1977 -— Colony plant and pipeline EIS issued by BLM 
1979 —- July: Obtained conditional PSD permit for commercial 
plant 
1980 - Feb: Completed land exchange to eliminate several small 
federal windows 
- Begin construction of Battlement Mesa community 
- Aug: Exxon acquired ARCO's 60% interest for $400 million 
- Oct: Obtained Colorado Mined Land Reclamation Permit 
1981 - Sept: Public hearings on La Sal common carrier pipeline 
to Casper, Wyoming, draft EIS 
- Aug: DOE awarded TOSCO $1.1 billion loan guarantee under 
ESA/DPA in return for 10,000 BPD for military fuels. 
1985 — Initiate commercial production scaling up to 48,300 BPD 


R. A. Jarvis 

Public Relations Manager 
Colony Shale Oil Project 
3131 S. Vaughn Way 

P.O. Box 440342 

Aurora, Colorado . 80044 


General inquiries: (303) 244-3914 or 695-2277 
Visitor Center: (303) 285-9237 
Colony Mine: (303) 241-0998 
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Figure 44.—The TOSCO II Oil Shale Retorting System 
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LoSol Pipeline Co., a Houston, Tex., subsidiory of the Exxon Co., USA, is 
| seeking rights-of-way for o 16-in. pipeline to carry the crude shole oil output of 
, the Colony project from the site in Gorfield County, Colorodo, 302 miles northeast 
ig to Cosper refineries. The common-corrier pipeline olso would be ovoiloble to other 
customers. From Casper, crude con be moved through existing lines to the Midwest. 
A 12-in. spur would be built to the Rangely oilfield to goin occess to existing lines 
to Solt Loke City. Construction will begin in 1984 if all permits ore received when 
expected. Completion in 1986 will coordinate with the expected on-streom dote of 
the Colony plant. Final environmental impoct stotement on the line is plonned to 
be released in November, occording to the Wyoming Bureou of Land Monogement. 
About 45% of the line’s route follows existing pipeline ond utility easements, the 
ogency soid. 
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Company: 


Location: 


Resource: 


Mining: 


Retorting: 


Water: 


Waste 
Disposal: 


Employment: 


Cost: 


Subsidiary: 


Stacie: 


Oo 


Anvil Points 
(Non-Commercial) 


Paraho Development Corporation 


Southern edge of Naval Oil Shale Reserve #s 3 and 7, 10 miles 
from either Parachute or Rifle, Garfield County, Colorado; at 
mine and retort site developed by the U.S. Bureau of Mines 
beginning in 1945 and currently administered by DOE; 55,000 
acres of Federal resource, part of which is leased by Paraho. 


Five billion bbl's averaging 25 to 30 gpt in 100' thick 
Mahogany Zone exposured at cliff face. 


Cliff entry at Mahogany Zone outcrop; experiment 50'x60'x30' 
to 40' room-and-pillar with two bench advance; ./75 million 


tons mined since 1945 


Paraho vertical shaft, counter current gas flow direct/ 


indirect heated retort. Produced approximately 110,000 bbl's . 


to date from a 20 BPD and a 200 BPD (300 TPD) semi-works re- 
torts of which 88,000 bbl's were refined into military fuels. 
Have processed bulk shale samples from Israel and Morocco and 
produced quantifiable amounts of oil. Announced decision to 
market design engineering for commercial facilities. 


Paraho modified retort requires about 1/2 bbl water/bbl shale 
oil. 


Valley side deposition 


50 to 100 residing mainly in Grand Junction, Rifle, and 
Parachute. 


$3.2 million DOE grant for 3 retort 30,000 BPD commercial 
feasibility study and design. 
$40 million expended to date at Anvil Points. 
Reported earnings of $1,330,262 for 1981 as compared to 
$602,422 for 1980 


Development Engineering, Inc. (operator). 


1916 - Creation of NOSR 1 and 2 by Executive Order 

1924 - Creation of NOSR 3 by Executive Order 

1944-56 - Experimental mine, NIU, Royster, and Gas Combustion 
retorts developed by U.S. Bureau of Mines 

1964-68 - Facility operated by Colorado School of Mines 
Research Foundation 

1972 on - Facility leased and operated by Paraho 

1973-76 - Demo. program with 17 sponsors, built pilot and 
semi-works retorts with 10,000 bbls refined at Gary 
Western, Fruita, Colorado. 

1977-78 -— Production runs for U.S. Navy yielding approxi- 
mately 100,000 bbl's. Continuous 105 day test 
achieved yields of over 100% Fischer Assay. Shale 
oil refined by Standard into military fuels. 
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Anvil Points - Page 2 


o 1979-81 - Production runs of Israeli and Moroccan shale. 


o 1980 - July: DOE $3.1 million grant for 30,000 BPD 
feasibility study. 

o 1980 -.September: EIS released for 4,700 BPD Paraho 
module 

O11 980 —- Commercialization project moved to private property 


near Bonanza, Utah (see “Paraho-site”). 


o 1981-82 - Test run of process developed by Marathon Oil 
Company using Paraho hardware. 
Contact: Harry Pforzheimer, III., Director 


Corporate & Public Affairs 
Paraho Development Corporation 
300 Enterprise Building 

Grand Junction, Colorado 81501 
(303) 243-9550 
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: ‘Anvil Points 


Anvil Points/Paraho experimental vertical retort facilities on Naval 


Oil Shale Reserve #3. 


n 
oe 
pom 
mn 


OIL MIST 
SEPARATORS 


FORMATION 
AND 
PREHEATING 
~=---- OIL 


PRODUCT 
- ELECTROSTATIC 
SSS Sss PRECIPITATOR 


RECYCLE GAS 


BLOWER 
“"RESIOUE ~ | 
COOLING 
AND 
GAS 
PREHEATING AIR BLOWER 


es! 


Processed Shale 


Direct Heating Mode 


#08004 


RAW 
‘SHALE 


OIL MIST 


FORMATION 
AND 
PREHEATING 


RESIDUE 
COOLING 


Processed Shale 


Indirect Heating Mode 


SEPARATORS 


HEATER 


OIL 


ELECTROSTATIC 
PRECIPITATOR 


RECYCLE GAS 
BLOWER 


PRODUCT GAS 


AIR BLOWER 


» Pars ms 
A a 
iota _ : 
Nos day - ; V4 
Lita . : + 
Bhy 5 Agere: OF 
att 
toy . hk 
? a ares . 
bis g x Fal ee ee 
“ , j wa. ut vin a 
«¢ tne _ ) we ? 
“% ge a, ok 7” 
' Ww ’ a 
1 1 & : 
4 Pm, D» ’ 
§ a! WAT ness 
, gy 
* s big A> & rn 
> wm? 
; ‘nig 
\ am. . 
ae | . y 
¥ i h ee ‘ 
4 ° pte me 
Dg 
te » 
fi ‘ 4 ** 
is wie ¥ jin” ¢ 
4 | 
ee . 
. ¥ « h 
ane ‘ 
; ‘. 
& P E 
' xs } “ i 
. MA? aia 
eee ee 
as © 
> + s > 
j cr Es t19v iLntaen!teqKe poe ecatoe4t ivr” 
7 »” 7 
Le evterok ohadt 190° 
_ s ; 
« i i ag _ = 
ear 
. } : 
ind oF 
- % - 
, \ pet? a 
= hoe 


matey? gaiioten sted 10 ofa ent 
zm shee Tn “9 


oo, 
' ® . o s vb Aan 


A} 
: 
: 5 47) 
J 
: : 
Zs : - 7 ns = ”, 
= - oe ) ee 
- . : - ' ‘ 
7 : : iT as 
; J L. COITAM ’ 
: - . { 
} } bh 
4 : t t { 
wns fe j j ro . { 


. 2A) one QUTATZOATO SJ 
; AITASH > tle aos i FROTATIIO RNG 
: 


MTATAZORTOAIS 


JATIUOBAY 


ZAD B1OY OAR 


Ad 3PrW yw eee we oan 


a als rey | SUGMsA 
SAD TRICO «--—~——4 OYLIGOO 


CMA 
@A0 
DWITASH IAG, 


De er ee ee et 


j 


: 
: 
ft 
‘ 7 
sale divtnas mine stall 
3 
3 


NAVAL OIL SHALE RESERVE 


MEEKER 
SUPERIOR 


RIO BLANCO OIL SHALE oO 
PROJECT NY 


MULTI MINERAL 


CATHEDRAL BLUFFS 
OIL SHALE PROJECT 


RIO BLANCO 


RIO BLANCO 
GARFIELD 


NAVAL OIL SHAL 


NDAR 
STANDARD RESERVE NO. 1 


OF 


CAVECE CALIFORNIA] ™ 


SOHIO, 
SUPERIOR, 
CLEVELAND- 
CLIFFS 


NAVAL 
OCCIDENTAL OIL SHALE 


Cy, 
eae PARACHUTE RESERVE NO. 3 


GARFIELD 


DE BEQUE 


<< Proposed Plant Site 


COLORADO 


#0S001 


: > a 
~ = i 
‘ay < 
J € ¥ 
: ‘ 
. 
, _ 
iL} 
oe | 
LY ‘ 


eg 


A te a i il lhl el Rt 


ee pe mat 


; 


A FUA 


ve inal be 


i. 


ty , 
aah, ut mn o ie 


4 
veod 
‘ 
\ 
st 
‘ * 
as 1M Af Sp We 
- = 
ie aw * Y te It 
< a deal — a j 
‘eo 
i 
FJ 
: bARSY 
; 
37 4 
: ots 
: PQA bf ‘ 734 


: ~~ 
t 
OOMAIG O ; ‘ 
_ j 
foNA 
\ : = a i i a 
‘ 
en 
2 4 *., 
; - 
Liar TY Yt = 
FEZ . 
, FT AY yh .* WoW : 
a : * ‘\ CH | 
af (A JAI ‘a uc. fA ‘wy 2 }OD~" - 
ft + OM SviRaAn NUD ee 
om LA th ke wee FP 
‘ may \ \ ANY . \\N 4 Ad 
$ x \ \ AN *. P an Png v7 
: | WAY AS AN iy 4 
- -\.% ‘ Ve. 4 MA remo ned 
; * a we i 
: . stew = ' : : 
& : wie} 5 ¢ } } 
é fe ah 4 whe 5 . é 2 
ASE AY Ky r 
rie =~ AN wa te t 
~ ny : a i». 5 
SANA 
WAt ve % lt 
Ma at + 


ov"d rE» 
' ’ _ 


AOINAIUE 


8 JARO IHTAD 


‘ 
& 
® ¥ ae 
aide 
‘ * a | 
i J 4 ~~ 
DORAQMATS rae) sf 
; a 


TYaaID90 ‘fe j | 


7] ; : } x" 1 
" NG 7 gt 


OVA JS OF | 
CISAAMB GH ee Ge 
ri 


a a Y 


a. 


tad : y/ is 5 ‘ 
Vif WIAD ; “ hy ; t 3 VAa ¥ 
on SOMO | #1”. Page ; 
ns OUST, Qa os 
1 OUAIAVSISD | 3)! 
SIMD. 


iad 


Company: 


Location: 


Resource: 


Mining: 


Retorting: 


Water: 


Waste 
Disposal: 


Cost: 


Contractors: 


Status: 


Naval Oil Shale Reserve Project 
(Strategic Operation) 


Management funded by DOE and administered by BLM, with TRW 
providing. management support. 


144,100 acres of oil shale resource in Colorado and Utah - 
NOSR #1 (T5S, R95W, 8 miles NW of Rifle, Garfield County, 
Colorado) covers 40,760 acres containing 18 billion bbl's of 
resource, 2.3 billion bbl's considered recoverable from the 
Mahogany Zone. NOSR #3, includes 14,130 acres abutting #1 
along south and east and contains no commercially significant 
resources. NOSR #2 (50 miles south of Vernal, Carbon County, 
Utah) covers 90,440 acres. All Federal land except 320 acres 
on NOSR #2. 


At NOSR #1, Mahagony Zone averages 120' thick at 26 gpt from 
cliff exposure to 1000' overburden with reserves of 6 billion 
bb1l's of >25 gpt shale and 18 billion bbl's of:>15 gpt, of 
which 2.5 billion bbl's are considered recoverable. NOSR #2 
in Utah contains 2.8 billion bbl's reserves. 


Probably cliff entry room-and-pillar at NOSR #1 and 3 


Investigating all commercial technologies leading to 50,000- 
200,000 BPD production 


USGS gathering and evaluating surface and ground water data. 
Pursuing perfection of Federal reserved right doctrine in 
Colorado water Court. 


Probably valley fill. 


$2.16 million for 1979 and $3.9 million for 1980. 

$26.3 million for Predevelopment Program 

$62 million for resource, environment, technology, socio- 
economic assessment 


TRW, Inc. 
TOSCO 

Cer se oraun 
Gulf Research 
Williams Bros. 


All part of TRW assessment team to 
provide resource appraisal, shale 

oil production system, EIS, community 
plan, and master development plan. 


1916 & 1924 - Executive Orders creating NOSR's 


1945-52 - U.S. Bureau of Mines core drilling program 

LO 7:7, - TRW selected to perform 5 year resource, 
technology, environmental and socio-economic 
assessment. 

1977 - March: Congressional approval of biotic/ 


abiotic predevelopment program for overall 
commercialization strategy 
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Naval Oil:Shale Reserve Project — Page .2 


o 1978 —- June: Contract awarded for NOSR development 
master plan 
o- &bOs8 - Completed predevelopment core drilling program. 
- USGS completed hydrologic evaluation program. 
o 1980 - September: Draft EIS issued on government and/or 


industry development options 
- August: Publish Draft Conceptual Design of Shale 
Oil Systems for NOSR #1 


o A988) - Final EIS adopts no-development option. 
o 1982 - DOD seeking 128,520 BPD synfuel supply 
Contact: Dan Newquist 


Project Officer 

Naval Petroleum & Oil Shale Reserves 
800 W. Werner Court, Suite 342 
Casper, WY 82601 


(307)826525950, next. 161 


UNDERGROUND MINING UTILIZING ROOM AND PILLAR METHOD 


Thick deposit of 


ACCESS TO MINE THROUGH VERTICAL SHAFT 


Thin deposit of 
Thin pillar oil shale _ 
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Company: 


Location: 


Resource: 


Mining: 


Retorting: 


‘Water: 


Waste 
Disposal: 
Employment: 

Cost: 


Contractor: 


Status: 


Contact: 


° 


Parachute Project 
(Commercial) 


Mobil 


T6S, R95 & 96W; 8 miles north of Parachute (formerly Grand 
Valley), Garfield County, Colorado; 8,500 acres of fee land 


Mahogany Zone approximately 100' thick, averaging 25 gpt, or 
200,000 gallons/acre, mine interval averages 30-35 gpt 


Probably cliffside Mahogany Zone entry room-and-pillar with 
underground crushing 


Surface retorting using Mobil's own process selected from 
several designs under consideration producing 50,000 to 
100,000 BPD. A 12,500 BPD module would be constructed first: 
peesider ine MIS Fou secondary recovery. ; 


No available data 


Probably valley fill in Wheeler Gulch 


2,220 during peak construction in 1989 
919 during sustained operation after 1995 


$4 billion total project cost 
Mobil seeking Federal loan and price guarantees 


Bechtel Petroleum Inc. - Preliminary engineering and 
construction permit planning 


1980 - planning and limited environmental monitoring 
1985 — commence construction 
1990 - start of commercial production 


P.cuemruselier 
LS Pond eeu? Leer ar 


Denver, Colorado 80217 
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Mine Support Area -on Colorado Federal Tract C-b. Concrete head- 
frames overstands ‘Service and Production Shafts that will 
accommodate up ‘to ~-60,000 TPD shale production. Leveled area 
adjacent to headframes will be occupied by office, shops, ware- 
houses, and change houses. 
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Companies: 


Location: 


Resource: 


Mining: 


Retorting: 


Water: 


Waste 
Disposal: 


Reclamation: 
Employment: 


Cost: 


Contractors: 
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Federal Tract C-b 
Cathedral Bluffs Shale Oil Company 
(Commercial) 


Occidental Oil Shale, Inc., and Tenneco Shale Oil Company 


T3S, R96 & 97W, Rio Blanco County, Colorado; Federal lease of 
5,039.9 acres, 41 miles northwest of Rifle. 


1,860' thickness of oil shale resource from and including 
Mahogany Zone downward through R-4 Zones contain 13 billion 
bbl's averaging 18.6 gpt with approximately 1,200' 
overburden. 


Three shafts sunk: 15' diameter Ventilation/Escape Shaft 
completed to 1617', 34' diameter Service Shaft completed to 
1757' and being equipped with permanent hoist and utilities, 
and 29' diameter Production Shaft at TD of 1867" and being 
equipped with permanent ore handling facilities for 60,000 
TPD capacity. 


Phase approach being evaluated. Combination MIS/AGR system 
anticipated for final design. On-site upgrading to finished 
product being evaluated. 


2-4 million GPD from mine pumpage and rights on Piceance 
Creek and White River (52,000 ACF/Y from White River 
Reservoir). 


Valley fill - processed shale covered with 12-18 inches of 
topsoil-like material. 


Utilize native plants plus introduced seed and transplants, 
mulch, fertilizer, and minimal irrigation (approximately 3"). 


560 working on tract as of August 1981; however, will decline 
to less than half by mid-1982. 


$117.8 million bid for Federal lease tract. 
$195 million expended by Oxy and Tenneco through 1981. 
$ 76 million to be expended in 1982. 


Dravo — Shaft and headframe construction support. 


Gilbert - Shaft sinking. 
Harrison/TIC —- Headframe outfitting. 
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Federal Tract C-b — page 


Status: 


Contact: 
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1974 
1974-76 
1975 
1976 
1976 
1976 
1977 
Lhe a | 
hich 
1978 
1978 
1979 


1981 
1981 


1981 


1981 


Tract leased to Shell, Arco, Ashland, and TOSCO 


for $117.8 million 
Two year environmental baseline data gathering 


- program 


Arco and TOSCO withdrew from project 

Shell withdrew from project 

March: Requested dispersion of operations (granted 
in August) 

March: Submit first DDP for room-and-pillar mine/ 
AGR for 57,000 BPD 

August: DDP Modification approved for MIS deve lop- 
ment 

September: Construction started, suspension of 
operation terminated 

December: EPA issued conditional PSD &. environ- 
mental groups seek to enjoin development 

October: Concrete headframes Caen sens 

Ashland withdrew from project 

September: Tenneco acquires half eercee in 
project for $110 million as expenditures on project 
April: Completed sinking 34' diam. Service Shaft 
August: Completed sinking 15' diam. Ventilation/ 
Escape Shaft 

September: Completed sinking 29' diameter 
Production Shaft 

December: Announced delay in development to 
reevaluate mining and processing configurations 
(see Press Release). Following will be completed: 


—- Completion of outfitting headframes. 

-- Commission hoists. 

-- Water manageament activities. 

—- Environmental monitoring. 

-- Hydrologic studies. 

—- Retorts /-8 - MIS Test at Logan Wash. 

-—- Union B retort pilot ‘test. 

—- Detailed analysis of contractor's cost estimate. 
—- Engineering review of mine plans & alternatives. 
—- Engineering review of other AGR processes. 

-- Water supply planning and engineering. 

—- Reclamation test plots with AGR processed shale. 


On-site activity will be of a nondisturbance char- 
acter during the interim period; however, the base- 
line data monitoring program will be continued. 


R. A. Loucks 

Vice President 

Cathedral Bluffs Shale Oil Company 
Pa Us, Boxe 2bGs 

Grand Junction, Colorado 81502 
(303) 244-3000 
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For Release December 17, 1981 
Baie p.m. C.5,7, 


OCCIDENTAL OIL SHALE, INC. 
PaO. Box, 268) * 


Grand Junction, Colorado 81502 su 
eg 
PRESS RELEASE | goo 


Occidental Petroleum Corporation and Tenneco, Inc. PoHay announced 
plans to delay the development at their joint Cathedral Bluffs shale oil 
recovery project in Colorado, to permit reassessment of the proposed 
mine configuration and a part of the processing facilities. 

Further, they said they will not file a revised application for 
financial assistance with the U. S. Synthetic Fuels Corporation in 
‘response to the first-round solicitation, which they had planned to do 
in early January. : 

Cathedral Bluffs Shale Oil Company, an Occidental-Tenneco partnership, 
has been developing an underground mine on the 5,094-acre federal lease 
of the C-b Tract in the Piceance Basin of northwestern Colorado. 

Occidental and Tenneco said the project, on the basis of recently 
completed engineering studies employing the in-situ and aboveground 
processes and on the scale under consideration, is not deemed feasible 
at current construction costs, oil prices and interest rates, and that 
85 of the 265 Cathedral Bluffs site operations and support staff are 
being laid off effective February 1, 1982. The distribution of the 85 _ 
CB affected people is: 4 in Meeker, 38 in Rifle, 33 in Grand Junction 
and 10 in other communities. In addition due to this decision, 30 
Brown & Root people will be laid off from MeeKer and 30 from Rifle. 
Outfitting of the shafts and headframes along with environmental 
monitoring are continuing while engineering alternatives will be examined. 
They also said, the companies remain committed to their goal of producing 
oil from shale on the C-b Tract as soon as reasonably practicable. ~ 

The socioeconomic planning work with the impacted counties and 
communities will also continue through the Community Affairs office 
in Rifle. | 

Additionally, Occidental will continue work on the commercial-sized 
underground retorts at the nearby Logan Wash site. The retorts are 
Behedul ed to be ignited within the next two weeks. 


* * * 


For further information contact W. H. Love (303/244-3208) or W. F. McDermott 
(303/244-3202). 
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RIO BLANCO OIL SHALE | 
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: b pea ee : : 
Colorado Federal Tract C-a Mine Development Area during operation of 
modified in situ test Retort #1. Surface facilities consist of retort 
sour water solar evaporation ponds on ridge; retort off gas scrubbing 
plant, shale oil storage, process control, administrative building, 


mine headframe, and oval-shaped process area and dewatering treatment 
ponds. 


Idealized product flow for MIS retorting — fi REN. Bs) 4.10 upgrading plant 


Mining establishes a void volume for 
rubblizing blasts. Shale mined from 

voids is retorted on the surface, while 
vapors, liquid oi] products, and water 

are pumped to the surface for upgrading. 
Inset shows how MIS retorts might be 
grouped in blocks for commercial recovery. 
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Companies: 


Location: 


Resource: 


Mining: 


Retorting: 


Water: 


Waste 
Disposal: 


Federal Tract C-a 
Rio Blanco Oil Shale Company 
(Commercial) 


' Rio Blanco Oil Shale Company (RBOSC), a general partnership 


of Gulf Oil Corporation and Standard Oil Company (Indiana) 


5,089.7 acres in T1&2S, R98 & 99W; about 20 miles southeast 
of Rangely, Rio Blanco County, Colorado, on Corral Gulch, a 
tributary of Yellow Creek. RBOSC has purchased rights to 680 
acres of fee land with Federal Mineral Rights which are 
included in the 5,090 acre lease and surface rights to 457 
acres of fee land along north tract boundary. 


5,090 acres of oil shale resource containing 9.7 billion bbls 
averaging > 20 gpt. 

1,115" - 1,199" oil shale interval (R-8 to base R-0O) of con- 
mercial interest for open pit development. AOtalwor yeu 
billion barrels recoverable, or 58% of in-place resource with 
open pit mining. With production from both MIS, and surface 
retorting of mined out shale, approximately 1.7 - 2.5 billion 
barrels could be recovered, or about 20-30% of the total in- 
place resource. 


Open pit mining beginning in NW corner of tract. Active pit 
would encompass about 750 surface acres at any one time with 
average depth of 1,400' and average overburden thickness of 
420' over interval of commercial interest. At a maximum 
production rate of 300,000 BPD, 1 million TPD of ore & waste 
would be mined; production of around 100,000 BPD more likely. 
Planned to start with 36 acre (3 million tons ore) open pit. 
Present MIS test mine will be maintained for bulk sampling. 
AGR-Lurgi processed shale solids heat transfer retorts. Begin 
with 1-5 TPD Lurgi pilot retort at Gulf's Harmarville, PA, 
facility scaling up to larger retort on-tract. 

MIS/AGR would produce 76,000 BPD. 

Operated two surface drilled blast hole rubblized MIS test 
Retorts #0 (30' x 30' x 166'h) which yield 1,876 equivalent 
bbl's oil, and #1 (60' x 60' x 400'h) which produced 24,440 
bbl's oil (68% recovery) and now shut in cooling at 7-8°/day. 


A 4,000 TPSD Lurgi test retort on tract would consume approx- 
imately 1,350 scf per day (1600 ACF/Y) for retorting and 
processed shale disposal. All of this will be supplied from 
mine water inflows and pumping from mine dewatering wells. 
Water requirements for a commercial Lurgi plant might be as 
much as 14,000 ACF/Y for 50,000 BPD. RBOSC does hold options 
on water from the White River. 


Under open pit development, initial waste disposal would be 
off site if legislative approval is obtained. 84 Mesa is 
preferred site for economic and and environmental reasons. 
After pit has reached total depth, processed shale would be 
returned to the pit. 
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Rio Blanco Oil Shale Project —- Page 2 


Employment: o February 1982 - 90/day - most living in Rifle. 
o At the conclusion of test MIS retort #1 burn, employment 
on-tract will be about 50 people. lLurgi Demonstration 
Project will not begin until early 1983. 
o Construction work force for the Lurgi Demonstration will 
remain under 550. 
o 2,500 for operation of commercial facility. 


Holleran Services Inc., developing a long range plan to deal 
with housing & other socioeconomic impacts in Rio Blanco Co. 


Cost: o $210 million bid for the lease in 1974 
o $126 million paid in three installments with remaining 
$ 84 million offset against development expenditures. 
o $140 million for development of the Lurgi and MIS 
technologies on tract. 
o $ 4 million for 15' diam. Service/Production shaft. 
o $ 6 million for purchase of Oxy MIS technology. 
o §$ 29 million for 1-5 ton Lurgi pilot retort test at 
Harmarville, PA. : 
o $330 million committed to project to date. 
o $ 4 million for Lurgi design study. 
o $ 29 million for Lurgi pilot test at Harmerville, PA. 
o $160 million for Lurgi and mini pit demonstration. 
o $ 1 billion + for total commercialization. 
o No request for Federal price or loan guarantees. 


Contractors: o American Mine Services - sinking of 15' diam. Service/ 
Production shaft. 
o Morrison-Knudsen - prime contractor. 
o MS&T - shaft sinking and retort development. 
o TIC — general construction work on processing facilities. 
o Construction Surveys, White and Sons, Wright and Kohli - 
specialized subcontractors. 
o C. E. Lummas-4,400 TPD Lurgi demonstration facility (on hold) 


Status: o 1974 = Tract C-a leased to RBOSC. 

o 1976 - March: Open pit with surface retorting Detailed. 
Development Plan (DDP) submitted in March. 

o 1976 - August: Granted one-year suspension of operations. 

o 1977 - May: Revised DDO for MIS development. 

o 1978 - Service/Production shaft headframe completed, shaft 
completed in late 1979. 

o 1980 - MIS Retort #0 rubblized and burned. 

o 1981 - MIS Retort #1 rubblized and burned (6/20-12/14/81). 

o 1981 - DDP Modification for Lurgi Demonstration Project. 

o 1981 - September: Announce plans to construct 1-5 ton 


Lurgi pilot plant at Harmarville, PA, to be 
operational by 1983. 

o 1983 - Construction of Lurgi Demo Module & 36-acre open pit 

o 1987 - Decision on commercial development. 

o 1990's- Commence commercial production scaling up to 50,000- 
100,000 BPD. 


Contact: Jim C. Hall, Vice-President for Public Affairs 
_ _--—, Blanco Oil Shale Company 
:s Ric 2851 South Parker Road, Suite 500 


Aurora, CO 80014 
(303) 695-2400 
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MDP Schedule Retorts 0,1, 2, 3 & Up 


prompted Rio Blanco Oil Shale Co. to postpone Starting construction on @ 600 
4,400 tons/d Lurgi demonstration project in Colorado until 1983 or later. 


The company's decision came, ironically, even as the Environmental 
Protection Agency was preparing a news release poting it planned to grant an 
air quality permit for the proposed project. 
The project, to be sited on the C-a tract in Rio Blanco County, tentatively 
was slated to use an open-pit mine and an above-ground Lurgi retort to 300 


produce 2,230 bbl/d of shale oil, 


But @ company spokesman said last week that ‘‘detalled” new cost 
| estimates indicated the demonstration project would be much more costly 


| than earlier believed. 


““We're going to consider other, more cost-effective ways" to test the 400 
process, the spokesman said, adding that the company is considering a 1.5 
tons/d ‘‘pilot’’ plant as the leading alternative. 

Construction on the pilot plant probably wouldn’t start before 1982, the 
spokesman said, noting Rio Blanco hasn't decided yet whether to site a pilot 
on the C-a tract or near the research laboratories of the parent companies. 
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TRACT C-a WORKFORCE 
_____ RBOSC AND CONTRACTORS — 


RBOSC MDP SCHEDULE te eat 
RBOSC MDP Schedule of Lurgi Demonstration Project — 


RBOSC SUMMARY OF COSTS - 1980 


($000) LURG] DEMONSTRATION PROJECT 


CONSTRUCTION 


Engineering, Construction and Development 


Dewatering 1,248 lurgi Plont Pit Mine Development 

Site Work 534 
He eee eer eeiiite 1 re lurgi Plant & Support Facilities 

t] 

pol Shaft, Hoist and Headframe 147 

Mine Services 13,978 
wo Drifting, Retorting 6,755 OPERATIONS Phose 1] 
© Operations 6,951 
fan) Managing Contractor Services ereee lurg: Open Pit Mining aa 
O Technological Design 5,187 | Feb May 

Environmental 283 MIS ROM Ore Haulage 

Other 1,488 

Proj - Ph 4,10 

Er aiap a lece oe : Lurgi Surface Retort 

Total Development $44 647 

Administrative $ 3,633 

Total C-a Project $48 280 enol 


| RBOSC CONSTRUCTION AND OPERATION SCHEDULE 
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Open-Pit Mining Concept Featuring Offtract Waste Disposal - 


Off-Site Disposal 


as 


a Lease Boundaries aa 


SOURCE: Hearings on Oil Shale Leasing, Subcommittee on Minerals, Materials, 
and Fuels of the Senate Committee on Interior and Insular Affairs, 
94th Cong., 2d sess., Mar. 17, 1976, p. 84. 


Potential open-pit mining area 


Meeker 


Billions of barrels 
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12 think deal 
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CL) Migrating open pit to southeast Ee 
Backfill and grade behind surface cut a 
=} Potentjal resource area that could be surface mined 


A migrating open-pit mining plan could yield the greatest recovery of 

resources under tract Ca and perhaps make resources beyond the tract T r ae Cc t C oe a 
commercially extractable. Such a plan, however, would require substantial 

off-site land for the plant as well as for stockpiling an inventory of overburden ae ; Sas Tender te e : 
and spent shale. Backfilling would begin as the pit migrates sufficiently to the 

southeast to create inactive zones. : 


Original Development Pian for Colorado Tract C-a 


AMOCO 
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SOURCE: Rio Bianco Oil Shale Proyect. Detaried Devetopment Pian Tract Ca. Gutt Ou Corp anc Stanaard Onl Co findiana). Marcn 1976. p 13. 
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Multi Mineral 


U.S. Bureau of Mines/MultiMineral Corporation, Horse Draw Experi- Te anes 


mental mine site. Shaft headframe at center with lay down area and 
bulk oil shale storage at upper right. | 


~ SCHEMATIC CROSS SECTION 
SHOWING OIL SHALE BEDS 
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Company: 


Location: 


Resource: 


Mining: 


Retorting: 


Waste 
Disposal: 


Water: 


Multi Mineral and Nahcolite Mine #1 
(Commercial) 


Multi Mineral Corporation (MMC), a subsidiary of Charter 
Corp. Equity partner being sought. 


T1S, R98W; 8,358.14 acres of Federal sodium leases east of 
Yellow Creek owned by parent company — Charter Oil; 50 miles 
by road northwest of Rifle, in Rio Blanco County, Colorado. 


TIS, R9/7W; Bureau of Mines Horse Draw experimental oil shale 
mine site; 4/7 miles by road northwest of Rifle, in Rio Blanco 
County, Colorado. 


1,660' of oil shale from "A" Groove downward thru R-2 averag- 
ing 20 gpt. Mahogany Zone averages 180'-200' thick, 25 gpt, 
for 300,000 to 350,000 bbl/acre. Target mine zone is 500' to 
1000' thick Saline Zone (L-5 thru R-2 zones) consisting of 
two 30' - 100" thick halite beds and several 5' - 10' thick 
bedded/non-bedded nahcolite zones averaging 800,000 tons 
nahcolite per acre. : 


At Horse Draw site: 1) 2,371' deep (cased to 2,352'), 10! 
diam., bored shaft steel lined to 8' diam.; 2) completed 
experimental 8' high room-and-pillar drift at 1,840' level in 
zone averaging 60% bedded nahcolite to recover 5,000 ton 
sample from Love Bed for coal-fired power plant flue gas 
scrub test; 3) completed mining (10,000 st) and rubblization 
test stope (64' x 40' x 110'h) between 2,130' and 23230* 
level (facility on standby for rock mechanics and methane 
monitoring). 


Plan to develop 1 million TPY nahcolite mine on Federal 
sodium lease from 18' and 26' diam. shafts sunk to 2,500' for 
co-production of shale oil, nahcolite, soda ash, and alumina 
from surface retorting and IIS in Saline Zone. 


Integrated modified in-situ (IIS) where by mine zone is 
rubblized into MIS retort columns, all ore withdrawn for 
underground crushing, screening, and nahcolite removal, 
followed by refilling of retort column from top stope and 
operation as indirectly-heated MIS retort and _ subsequent 
water leaching to recover soda ash and alumina. 20% of mine 
material stored on surface. Nahcolite sold as dry reagent for 
flue gas desulfurization. Building 8' x 40'h 80-ton and 
smaller 500 1b. adiabatic batch type test retorts at Grand 
Junction lab. 


3 million cubic yard on-site rubbled shale storage pile 
complemented by in-mine storage. No processed shale surface 


disposal. 


Claim highly conservative process with all water obtained 
from aquifers above the mine zone. 
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Multi Mineral and Nahcolite Mine - Page 2 


Employment: o. 15 currently on-site. 
o 100-150 during construction starting in 1982. 
o 350 during sustained operation after 1985. 
Cost: o $8 million for bored shaft at Horse Draw site. 

o $100 million for Federal sodium lease tract development. 

o Requested federal price and loan guarantees. 

© $6-7 million would be required to construct second shaft at 

Horse Draw. 
Status: o 1977 - October: USBM completed drilling of 12' diam. x 
2,371' deep shaft, cased and cemented to 8' diam. 

o 1978 - MMC made USP to USBM and DOE for joint development 
of commercial module at Horse Draw site. 

o 1979 - April: MMC_signed agreement with USBM to operate 
Horse Draw site. ‘ 

o 1979 - MMC signed agreement with Colorado Public Service 
to run nahcolite flue gas scrub test at Cameo plant . 
in late 1980. 

o 1980 - Acquired sodium lease totaling 8,358.14 acres. 

o 1980 - Draft EIS for demonstration of IIS process at Horse 
Draw issued and withdrawn when MSHA indicated a 
second shaft would be required. 

o 1980 - Initiated permitting through Colorado Joint Review 
Process 

o 1981 - Informational core drilling of sodium leases 

o 1981 - January: submitted mining plan to USGS 

o 1981 - May: USGS completed environmental assessment 

o 1981 - Complete 8' diam. x 40'h, 80-ton adiabtaic test 
retort at Grand Junction lab 

‘o 1981 - Performing experimental mining and stoping at Horse 
Draw site 

o 1981 - Requested non-competitive oil shale lease for 
acquired sodium leases (DOI has authority to act, 
but seeking legislative clarification). 

o 1981 - Reduced on-tract and Grand Junction workforce until 
decision reached on oil shale leasing and venture 
partners could be obtained. 

o 1982 - Commence operation at Grand Junction research 
facility. 

o 1982 - Obtain necessary permits and begin shaft development 

o 1982 - Commence sinking 18' and 26' diam. shafts at sodium 
lease. 

o 1984 - Achieve 400,000 TPY nahcolite production : 

o 1985 - Achieve 500,000 TPY nahcolite production increasing 
rapidly to 1 million TPY 

o 1990 - Achieve multi-product production of 25,000 BPD shale 
oil, 5,000 TPD nahcolite and soda ash, and 600 TPD 
alumina. 


Contact: James A. Meredith 
. 715 Horizon Drive, Suite 380 
Grand Junction, Colorado 81501 
(303) 243-9406 
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THREE STEPS TO MULTI-MINERALS 


COAL-FIRED PLANT Il 
Pee ae oc 


After forming an “in situ” stope by directionally-controlled 
explosive charges, a crushing and screening process 
separates nahcolite from the rubblized oil shale. The 
nahcolite is removed to the surface; the oil shale, 
crushed to a uniform size, is retumed to the stope. 
Nahcolite is a natural dry scrubbing a agent used to 
make the buming of coal a cleaner process. 


Heated gasses are injected at the top of the stope. « 
These gasses vaporize the oil out of the shale. The 
shale oil is then transported to a petroleum refinery. 
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---- SODAASH for the CHEMICAL INDUSTRY 


pro cerneannnneeees ALUMINA for ALUMINUM | 
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Water is pumped through the stope ore and returned 
to the surface to a leaching processor. Two valuable 
minerals are retrieved: soda ash, used in the 
production of glass and other chemicals; and alumina, 
the source of aluminum. 
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SCHEMATIC DRAWINGS (NO SCALE) 


How the MMC retorts would be grouped for a commercial system 


Idealized retort - . Retort? ,——SséRetort 2 | Retort 3 
Heat recovery ~ ~. Carbon recovery | Pyrolysis 


Crosscut 7 conveyor — 
Pe Neel 


Level Bo wesmseeme ae ee! teva. | oe ; c QaSum 


After B. Weichman, president, Multi Mineral Corp. 
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LEACHED ZONE GEOHYDROLOGIC NOMENCLATURES AND FLOW TEST SCHEME 
OF BX IN SITU OIL SHALE PROJECT AREA, RIO BLANCO COUNTY, COLORADO 


Bx-114 
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BX-10 


Bx8 BX-16 
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@ BX-31 
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BX-24 
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100° 


SCALE 
TV Inch = 125’ 


LEGEND 


INJECTION WELLS PERFORATED IN 
UPPER AND LOWER INJECTION HORIZONS 


PRODUCTION WELLS PERFORATED IN 
PRODUCTION HORIZONS 


UPPER AQUIFER WELLS 
WASTE INJECTION WELLS 


WELLS PERFORATED IN VARIOUS 
HORIZONS 


GROUND SURFACE LOCATION OF WELLS USED IN GEOHYDROLOGIC TESTING 


BX IN SITU OIL SHALE PROJECT 
RIO BLANCO COUNTY, COLORADO 
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Company: 
Location: 
Resource: 


Mining: 


Retorting: 


Water: 
Waste 
Disposal: 
Employment: 
Contractor: 


Cost: 


Status: 


° 


Equity/DOE BX 
(Non-Commercial) 
Equity Oil Company and U.S. Department of Energy 


T3S, R98W, Sec. 6; 51 miles by road from Rifle, in Rio 
Blanco County, Colorado; on Black Sulfur Creek; 1,000 


acres of fee land owned by Equity (50%) and Arco (50%). 


Leached zone contains more than 1 million bbl/acre averaging 
25 gpt in central portion of Piceance Basin. 


None —- true in-situ production from 540' thick zone, -/ acre 
in area in lower Leached Zone shales below Mahogany Zone 
between 775" and 1,325' where shale formation is naturally 
permeable due to past ground water dissolution of saline 


minerals. 


In-situ superheated stream injection’ into .Leached Zone. 
Planned to inject 1 trillion BTU of 1000°F stream at 1500 PSI 
into 8 wells laid out in 4 triangles at 46,000 lb/hr (131 
bbl/hr) withdrawing water and up to 1000 BPD product oil from 
5 production wells at center of triangle. Due to initial 
Superheater problems, stream injection through June 1981 
equaled only 786,000 bbl water at 764°F and 1385 PSI. During 
Same period, 524,500 bbl fluids produced, but only since 
early 1981 has any oil been produced at 12-20 bbl/day. 
Superheaters become fully operational in October 1981. 


2000 bbl/day derived by pumpage from Leached Zone 

Brines and stream generator/softener blow down injected 
into Leached Zone. 

Two operators 24 hr/day, six total 


Stearns—Roger — field operation 


' $11 million total (14% equity and 86% DOE) 


Not ready to proceed commercially 
Requested no further Federal financial assistance 


1960 - Laboratory studies leading to field test using 
natural gas 

1971 - Project plans switched to use of superheated 
stream ; 

1977 - June: DOE cooperative agreement for 4.5 yre BX 


oil shale program 
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Equity/DOE BX — page 2 


o 1978 - Commenced design, drilling and construction at site 

o 1979 - September: Stream generators started and achieved 
sustained injection 

o 1980 - .December: Install high pressure heater-treater and 
increase well perforations to enhance water 
production 

o 1981 - October: Superheated stream injection achieved 

o 1982 - January: Terminate stream injection and attempt 


secondary recovery of retorted oil 


Contact: Paul M. Dougan 
Suite 806, 10 West 3rd South 
Salt Lake City, Utah 84101 
(301985 21-3515 


Aerial photo of Bx site with Black Sulphur Creek in foreground. The road to the top of the ridge, 
behind the site leads to a meteorological tower. The water holding pond is on a bench below the site,| 
and the softened water storage tanks are in a bench directly above the steam generation building. 
High pressure steam lines are visible going to the injection wells on the site and the oil Separation) 
building and storage tanks are to the right of the pattern wells. 
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Baal SIMPLIFIED PROCESS FLOW DIAGRAM 
THE SUPERIOR OIL COMPANY'S CIRCULAR GRATE RETORT 
DIRECT HEATED MODE 


COOL RECYCLE GAS 


HOT 


RECYCLE GAS PRE- HEATED COMBUSTION AIR 


DIRECT 
HEATING 
LOW BTU 
BURNERS 


COOLING 
SHALE By RECYCLE 
FEED 
IN 


F LIQUID 


SEAL 


OIL 
REMOVAL 


GAS 


[O_O] compressor 


LOw BTU 
SURPLUS RETORT 


GAS OUT 


OIL & WATER OUT 


#15002 


BWV 
243 


Se : 
SERIE RT OWITAIY 


(mneerentmmam, jt 4tJjAng 


a ened a J 
meer wy Ome “seas ST ae 


A AAR % SQOAVD Aine 


ya 
] a” 
t 
4 
j 
a df of 
: * 
; ‘ 
: . y 
; a3 ‘ 
j ;£ " 
; ing 
; ) es 
— ~~. . 


~~ 


r-—_—-—~- 


tis el ii aati a Ar Sean 
tao m x ’ 
ey ; ol 


Zain wn 
ora wey 
TACT MA fu mau 


two eo 
tel visce aie 


@ 


LY 

A 4 ad 

° = ¥ 
See 


< 
¢ 


Company: 


Location: 


Resource: 


Retorting: 


Water: 


Waste 
Disposal: 


Employment: 


Cost: 


Status: 


ie) 


Superior 
(Commercial) 


Superior Oil Company 60%, Sohio 30%, Cleveland Cliffs 10% 


TIN, R97W; 62 road miles from Rifle in Rio Blanco County, 
Colorado; partners hold 6,750 acres of private land near 
confluence of Piceance Creek along the White River, 6,000 
acres of which contain oil shale. Seeking land exchange with 
federal government to block up logically shaped mining unit. 


Mahogany Zone averages 160' to 220' thick with a grade of 20 
to 25 gpt for a resource of. 250,000 to 300,000 bbl's/acre. 
Four hundred foot thick, three level mining interval in Lower 
Zone unleached shales averaging 25 gpt with 20% nahcolite and 
7% dawsonite. 


Bottom of valley decline with three level room-and-pillar and 
secondary access shafts, producing 26,176 TPD on-advance with 
back filling of retorted and leached shale on retreat. Anti- 
cipate achieving 50-70% recovery in mine levels. 


Above ground retorting using one Superior circular grate 
multi-product recovery unit producing 11,586 BPD shale oil, 
4,878 TPD nahcolite, 580 TPD alumina, and 1,200 TPD soda ash. 
If successful, could triple production, except for nahcolite. 
Oil will be trucked to common carrier pipeline dump point at 
Rangely, Colorado; nahcolite trucked to Western Slope coal 
fired power plants for use as stack gas scrubbing reagent; 
and alumina and soda ash railed to smelters. 


100 AF/Y from well permits on Leached Zone (90%) with supple- 
mental diversion on Piceance Creek and White River. 
Backfill retorted and leached shale after nahcolite and 


dawsonite removal into mined out areas. 


1,300 during peak construction 
920 during sustained operation 


$450 million total project 
Not seeking federal loan or funding assistance 


1969 - Started process development program to determine 
feasibility of multi-mineral recovery, and core- 
hole evaluation of Superior property. 

$975 - March: Requested land exchange with BLM to block 


up logical mining unit (2,572 acres offered, 2,045 
acres selected). 
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Superior — Page 


Contact: 


Oo 


° 


Operated 250 TPD pilot retort unit, 4,800 lbs/day 
soda ash plant, and 75 TPD nahcolite separation 
unit. 


. May: Provided BLM with socioeconomic data for land 


exchange EIS in response to requirements of Federal 
Land Management Act. 

July: Draft EIS on Superior land exchange issued 
April: Final EIS issued 

July: USGS recommended against exchange due to 
unequal land and resource values. Superior seeking 
reconsideration before DOI Board of Land Appeal. 


J. H. Knight, Manager 

Oil Shale Division 

The Superior Oil Company 
2750 S. Shoshone 
Englewood, Colorado 80110 
(303) 761-5853 
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1 Bench Drilling 
and Blasting 


2 Loading (Mucking) 
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4 Roof Bolting 
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Company: 


Location: 


Resource: 


Mining: 


Retorting: 


Status: 


Quintana 


Quintana Minerals Corporation 


T9S, R25E, 50 miles SE of Vernal, Uintah County, Utah (4 miles 
east of Bonanza, Utah). Estimated 4,000 acres north of the 
White River. 


Approximately 100' of Mahogany Zone with 55' mine zone averag- 
ing eZ97ept. 


Shaft entry to room-and-pillar mine interval in Mahogany Zone. 
Preferred retort method has not been announced. 

1981 — Request to BLM for land exchange of Utah State lease 
land for Federal land to form a logical mining unit. BLM 
requested MMS-Oil Shale Office to make a resource evaluation of 


the properties. 


1982 - March - Study for equitable land exchange is now in 
progress with MMS-Oil Shale Office. 
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Companies: 


Location: 


Resource: 


Mining: 


Retorting: 


Water: 


Waste 
Disposal: 


Employment: 


Contractor: 


Cost: 


Paraho-Ute Project 
(Commercial) 


Paraho Development Corporation 
Davy McKee Shale Oil Systems 


TIS, R25E; 50 miles southeast of Vernal, Uintah County, Utah 
(four miles southeast of Bonanza, Utah) on 1,500 acres north 
of White River including state leases and private lands with 
additional acreage under negotiation; possible Federal land 
exchange to eliminate enclaves. 


Approximately 100' of Mahogany Zone, with 80' mine zone 
averaging 28 gpt 


Outcrop ventilation drift with production decline to 
room-and-pillar mine interval in Mahogany Zone producing up 
to 60,000 to 70,000 TPD with in-mine primary and secondary 
crushing. é 


Three 18,000 to 20,000 TPD (10,000 BPD) Paraho, vertical 
shaft, direct-heated, counter current gas flow retorts (25'w 
x "100th erx Ga 251.1)iewi th 517/46 "mtolu<3ie feedig@size? Produce 
42,320 BPD upgraded shale oil, 120-150 Btu/scf off-gas, 
80-90% residual carbon utilization, 4-6% screening under- 
size, 60-80 MW surplus electric power. By-products include 
300 million scfd product gas to be used for electrical and 
steam co-generation, 100 TPD sulfur, 210 TPD ammonia. 


Approximately 1.5 bbl water (1800 gpm)/bbl upgrade shale oil 
from rights on White River (not including revegetation) 


Valley and elevation fill of compacted, processed shale and 
other solid wastes, moisturized to 18-22% for 215 psi cure 
strength. Zero water discharge. 150 TPD of various sludges. 


2,000 during peak construction. ~ 
1,100 during sustained operation. 


Davy McKee Corp. - engineering. 
VIN/Aerovironment/Woodward-Clyde — environmental. 
Cleveland Cliffs Iron Co. - mining. 

SOHIO — design and coordination. 


$2.0 billion total project capital cost in 1981 dollars. 
$8.9 million for Phase I module design (54% DOE, 46% 
Paraho)s 

$3.1 million DOE grant for feasibility design to expand 
Phase I module to over 30,000 BPD facility. 

Paraho has applied for $1.3 billion in SFC price and loan 
guarantees. 

$40 million for research and development leading to 
commercial design by end 1981. 
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Paraho-Ute Project — Page 2 


Status: 


Contact: 


RAL 
1974 


|e WE Sev ge =P 


(BPH pt eter foo 


1980 


1981 
1982 
1982 
1982 
1983 
1984 


1986 


Paraho organized and based in Grand Junction. 

$10 million, 3-year, retort design and demonstration 
program completed in 1976. 

100,000 bbl shale oil retort and refining run for 
DOD. 

Pilot plant runs on Israeli and Morroccan shale. 
June: Phase I, 18-month design cooperative agree- 
ment with DOE that could lead to construction of 
18,000 TPD (11,000 BPD) retort module. 

July: DOE $3.1 million grant for feasibility study 
& design of expanded Phase I Module into 3-retort 
commercial facility to be completed in early 1982. 
December: Completed design of 10,000 BPD commercial 
module. 

Project to be included in BLM's Uinta Basin Synfuels 
Eis. 

January: Only oil shale project to pass SFC's Phase 
I loan guarantee application maturity test. 
February: Formed joint venture with Davy McKee. 
Begin construction. 

Begin retort operation at over 10,000 BPD with three 
units on line by 1986 producing 30,000 BPD. 

Begin operating hydrotreating upgrade unit producing 
34,000 BPD. 


Harry Pforzheimer, III, Director 
Corporate & Public Affairs 
Paraho Development Corporation 
300 Enterprise Building 

Grand Junction, Colorado 81501 
(303) 243-9550 
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. Shale Feed System 

. Product Oil/Gas Collection 
. Top Air/Recycle Gas 

. Middle Air/Recycle Gas 

. Bottom Recycle Gas 

. Moving Grates 

. Processed Shale 


to Reclamation 


Paraho Commercial Module Retort as 
The Paraho retort is a vertical vessel with a fire-brick lining 
and_a Steel shell. Crushed oil shale feeds continuously into 
the top of the retort and moves downward by gravity, exiting 
at the bottom of the vessel. The oil shale -moves through four 
zones as it descends within the - beg “mist formation, | 
pang combustion and ee 


in the center of the Paraho retort is” the ponibustion zone. 
In this zone some of the residual carbon on the retorted shale 
is burned to provide most of the heat necessary for 
processing. This heat rises into the retoiting zone, causing 
the kerogen in the shale to release oil and gas. The oil and 
ee BS gas rise into the mist formation zone. Here, the oil and gas 
"are cooled by the incoming shale, forming a mist. This oil 
Paraho- “Ute and gas mist is drawn off from the top of the vessel and 
—s Sai ee eae separated. The shale oil product goes to storage and a 
portion of the gas is recycled into the retort. The recycled 
gas, entering the bottom of the retort, cools the processed 
shale before it exits from the vessel, thus eliminating the 
need for water. The recycled gas continues upward into the 
combustion zone where it promotes the burning of the 
residual carbon, fueling the process. E 
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Companies: 


Location: 


Resource: 


Mining: 


Retorting: 


Water: 


Federal Tracts U-a/U-b 
White River Shale Oil Corporation 


. (Commercial) 
Phillips Petroleum Company ) 
Sunoco Energy Development Company) Equal Partners 
Sohio Shale Oil Company ) 


T10S, R24&25E; south of White River in eastern part of the 
Uinta Basin in northeastern Utah, Uintah County, 42 miles 
SE of Vernal, Utah; 10,240 acres (two, 5,210 acre leases). 


ue U=b 
Acres of oil shale - 5,120 acres 5,120 acres 
Mining zone - 55 ft. avg. 28 gpt DD sks eaves.zo ept 
Resource in place - 540 million bbls 510 million bbls 
63% Recoverable 
Resource - 340.2 million bbls 321.3 million bbls 
Overburden = 590° to 1225: 300" to 1250' 


Room-and-pillar producing 27,330 TPD in Phase I by 1987, 
93,460 TITPD in Phase II by 1991, ‘then 176,740 .TPD in Phase 
gM A Primary and secondary crushing will take place under- 
ground. Tertiary crushing for the Union B retorts will take 
will take place on the surface. Planned mining will achieve 
72% recovery in mine panels & 63% overall recovery allowing 
for pillarage and haulageways. 


Phase I 
- One 11,600 TPSD Union B indirect heated (IH) 

retort 153930 BPSD 
- One 13,000 TPSD Superior direct heated (DH) 

retort 


- Pipeline product to Salt Lake City 
- 29.4 STPSD sulfur, 65.4 TPSD ammonia. 


Phase II (including Phase I) 

- One 13,000 TPSD Superior DH retort 

- Four 11,600 TPSD Union B IH retorts 60,940 BPSD 
- One 25,000 TPSD Superior DH retort 

- One 9,400 TPSD TOSCO II fines IH retort 

—- 125.2 STPSD sulfur, 245.4 TPSD ammonia. 


Phase III (including Phases I and ITI) 

- One 13,000 TPSD Superior DH retort 

- Four 11,600 TPSD Union B IH retorts 

- Four 25,000 TPSD Superior DH retorts 113,950 BPSD 
- One 9,400 TPSD TOSCO II fines IH retort 

- One 8,000 TPSD TOSCO II fines IH retort 

- 204 TPSD sulfur, 450 TPSD ammonia. 


Final choices of retorts to be used in the commercial phases 
of project operation may change from the above, depending on 
evolving technology and the results of retort operation 
during Phase l. 


Require 2,700 AF/Y in Phase I, 11,300 AF/Y in Phase II and 
22,600 AF/Y in Phase III. Water for Phase I will be pumped 
from alluvium wells and for Phase II and III from the pro- 
posed White River Reservoir. 
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White River Shale Project —- Page 2 


Waste 20,880 TPD of processed shale in Phase I, 79,380 TPD in Phase 
Disposal: II, and 149,100 TPD in Phase III. All will be disposed of in 
Southam Canyon west of processing facilities in the southern 

part of Tract U-a using topsoil replacement method. 


576 for construction by end of 1982. 


Employment: oO 

o 5,083 for.construction by 1989. 

o 3,353 for 1994 operations for a total population of 15,935. 

o Bachelor camp (675-1,000) and recreational vehicle camp (225) 

will be constructed. 
Cost: 
Phase Capital Operating Shale Oil 
Costs (a,b) Costs (a,b) Produced(c) 
(Million $) (Million $/yr) (BPSD) 
iL 661.87 Jaee 14,840 
‘ee in 2ob ot 196.9 56,875 
rea 1,364.4 35395 106,300 
5 TOTAL Bee O23 606.3 ee 
(a) All costs are within an accuracy of 25 percent, 1981 
dollars. 
(b) Estimates are based on conceptual design of the project 
plan as described in this Detailed Development Plan. 
Capital costs include owners' costs subsequent to 198l. 
(c) 328.5 days per year. 
Contractors: o Bechtel Corporation — prepared Detailed Development Plan. 
o Ralph M. Parsons — Prime Contractor. 
o Gibbs & Hill, Inc. - Community & Infrastructure Support. 
Status: o. 19/4. — June-l: Both leases went into,effect.« 

o 1976 - November 1: Both leases suspended by Secretary 
of Interior. 

O97 b> —-- August<o: 4.0.57, lenth CircuitsCourt of «Appeals 
supported Utah's claim. 

o 1980 - May 19: U.S. Supreme Court issued 5-4 opinion 
upholding the Department of the Interior position 
in the Utah “in lieu” land case and reversing 
previous lower court decision. 

o 1981 - September 1: Lessee submitted Final Detailed 
Development Plan. 

o 1981 - August 28: Applied for commercial PSD permit. 

o 1982 - Pilot retort tests using Utah shale in Union and 
Superior units. 

oO 1982 ao March Injunction lifted 3/1/82); -DDP. approved 
(3/2/82), lease anniversary date set 3/1/83 

when 4th bonus payment due. 

o 1986 - Achieve Phase I production of 14,840 BPD. 

o 1992 - Commercial production of 60,940 BPSD. 

Contact: Robert N. Pratt or Corey W. Grua, Manager 
White River Shale Oil Corp. Community Relations 
Prudential Fed. Bldg., # 500 1315 West Highway 40 
115 S. Main Street Vernal, UT 84078 
Salt Lake City, UT 84111 
(801) 363-1170 (801) 789-0571 
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PROCESSED SHALE DISPOSAL, PHASE | 


UTILITIES 


BOILER AND POWER PLANT 
SUBSTATION 
COOLING TOWER 
WASTEWATER TREATING (NON PROCESS) 
SEWAGE TREATMENT PLANT 
RAW WATER TREATMENT PLANT 
TRUCK LOADING 
SHALE OIL PUMP STATION 
FLARE 

Xe TANK: SHALE OIL PRODUCT 

X>b TANK: BY-PRODUCT 

Xe TANK: RAW SHALE OIL AND INTERMEDIATE PROCESS 
xe TANK: UTILITY 

XI RUNOFF HOLDING POND 

XI WASTEWATER HOLDING POND 
Xl WATER RESERVOIR F . 
KIZ SULFUR STORAGE PAD 


pBAKeRHa. 


494 * in ss ‘ 
ae, fi 
a ae 
‘ >) ‘ 
4; ) 
f ty 


‘ = \S i : 
oe (fe Al (4 


w a 


SeOALLT Ce AATF A BIAS mA AHA 


, eeeees e 


of ¥RS 


. 
”, 


soit 


"ne 


‘ 
* 


ey 


Bel | = PRREDLD 
. -@ 
arty 


EE 


er as =~ TS 
S tia wee, Ac 


“ 4 4 1 ; “s é J ; A, f 7 ‘ ‘an 4 « 
° -* wend Bee . , ae “ r ; a - aS. é prea 
, wp a eA * d . it? 7 'y, . “s on eS i 


. *~ 
, a 
, = Pi 
athe im 
. 
wer . 
n 
- 
ma 
i 4 
J 
‘ 
1 
. 
. » ~ abe 
¢ , 
+ . 
= " 
, wre é 
é 
) “ae 
a y, , . 
2 ers e4 
 P, ¥ ° 
4 ays 
.~ * _ if 
‘iy 
, * 
4 
i 
hg, +4 
ee tae 
¥ . 
¥ 
™~ 
7 ™~. 
& - “ 
4 
® « f , 
‘ieee | ¥ / 
— j 
: ‘ 
‘ a“ . ‘ 
“a “ d t 
5, 
> ‘ ” 
_, 
—-.. ) . 
~j- ee tee 
"—- . 
, 


Nee we et ’ 
+ ——> \ 5 
ee RE 

-- f \ (te ‘ 
. 5 is So oe 
” > ty ge Te ; Sy g *, Sees a 

wed wt hee re a6 ae. ,; AN. pts a 

A og th <i os. kd eee a sy P — oa 
P les ye é * “ 
Fa fates 


a ee 
MWY Ae 
steed Pe 
yee Sf 
haa 


é é: 
we nv 
ae 7 Lk 
je 
Tina 


ge 


White River Project 


ACTIVITY DESCRIPTION Rae e 2: eae. Reseg + Beet: hee oe Pee oe aed ou ened 
ee DEPOuepOoneo foo 
ae a Se ae De ae 


= 


DDP (¥)/PSD (@) APPROVAL 


ENGINEERING 


HR 
Mi 


x 
Oe 


MINE DEVELOPMENT 


6) 


=: 


- SSTARTUP 
= | 


i 


fat 
atl, 
Kn ye 


ar snacirenin Re 
, ; y 


ENGINEERING 


MINE DEVELOPMENT 


ENGINEERING | 


MINE DEVELOPMENT 


WORKERS AT THIS SITE 


he CONSTRUCTION 
foe 


od 
Prod 
oo 
eecooesse”” 
Z Cs yates OPERATIONS 
A 


° 
oO 


PROJECT YEARS 


MANPOWER SCHEDULE 


#18006 


a ogy mae 
onise aris ate y rite 
: SOs 
a 


eer 


+ - 


eel 


“ ’ 4 
» q a { 
, ‘ q al a 
al : q a f 
, ¢ be 4 
nd a4 
F ree 
ar. 
\ F ‘ 
“¢ a” 


: — 
» 
‘ ¥ 
o - — 
° al 
r 5 
“ '? 
« “ i 
ial . a — al 
4 
‘ 
a 8 
La > 
: wo4 w . I ’ 
“Tl > / ° 
’ 


MUNED SHALE STORAGE 
ES 


MINED SHALE PLANT FEED SYSTEM Raw SHALE STOCKPI, meg 
~ a. 


LOwE ® BEG 


1 
© WELL 
Nes 

RECEIVING * 

SILO ¥ 

BELT FEEDERS om 
RECLAIMED 

SCREENING TERTIARY CRUSHING ae 

: C—) BELT FEEDING 

RETORT FEED stomace BELT FEEDER (2) (t1—> 


SamrLen : PRRAARY CRUSHING 


° O TERTIARY 
TRIPLE DECK CRUSHER 
SCREEN @) 


| RAW SHALE 
UNION B RETORT ING 

! 

| 


Gauziy 
RETOAT FEED SINGLE DECK SINGLE ROLL 
| SCREEN (2) MYDRASTROKE 
| FEEDER 
COARSE Raw VBA 
| BELT FEEDER (2 SHALE GAZLY 
; SECONDARY CRUSHING 
Raa ah A aT 
APRON FEELER 


o 


VIBRATING 
DOUBLE ROLL GRIZZLY 
SECONDARY 
CRUSHER(2) : 
om 


For Motrrial Queues sor Fagure 23-1 


eee 


MATERIAL HANDLING SYSTEM 
FLOW DIAGRAM PHASE f° 


PROCESSED 
SHALE 
DISCHARGE 


FEED SHALE CONVEYORS 


RAW SHALE 
BINS 


White River 
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CIRCULATING 
COOLING WATER 
HEAT EXCHANGE 


RAW SHALE FEED 


COMBUSTION 
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CRUSHED SHALE 
(continuous feed) RECYCLE GAS 
HEATER 


ELECTROSTATIC 
PRECIPITATORS 


RECYCLE GAS 
COMPRESSOR 


OIL LEVEL 
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CHUTES 


PRODUCT 


PROCESSED 
SHALE TO a 
QUENCH AND 
DISPOSAL 


GENERAL LAYOUT, CIRCULAR-GRATE DH RETORT 


VENTURI 
SCRUBBER 


OIL AND 
DUST SLURRY 
PUMPED TO 

FEED CHUTE 


OIL LEVEL 


ROCK PUMPS 


PRODUCT OIL 


PRINCIPAL FEATURES OF VERTICAL-SHAFT UNION B RETORT 
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Tosco Sand Wash 


FLUE GAS TO ATMOSPHERE 


SCRUBBER FUEL GAS 


RAW SHALE 
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Company: 


Location: 


Resource: 


Mining: 


Retorting: 


Water: 


Waste Disposal: 


Contractor: 


Employment: 


Cost: 


Status: 


Contact: 


fo) 


ORO OR Oe O sOm 


fe) 


TOSCO Sand Wash Project 
(Commercial) 


Tosco; considering seeking partner after initial development 


T9S, R21E; 14,688 acres mainly on 29 non-contiguous state 
leases, 35 miles south of Vernal, in Uinta County, Utah; 


south of the White River. Largest contiguous area is 7,040 


acres near Sand Wash. Seeking Federal lease and land 
exchange to block up logical mining unit. 


75'-100' of 25-30 gpt shale in Mahogany Zone under nearly 
2000' of overburden 


Similar to Colony Project in Piceance Basin of Colorado: 
66,000 TPD of 35 gpt shale will be mined from 30" to 40! 
interval within 90' Mahogany Zone by room-and-pillar methods 
beneath 2,000' of overburden. Will first sink pilot shaft to 
confirm subsurface conditions. Corehole has been drilled. 


Similar to Colony Project in Piceance Basin of Colorado: with 
six TOSCO II retort trains producing up to’ 48,300 BPD. Up- 
graded shale oil will be pipelined to either Salt Lake City 
or to Midwest via Rangely, Colorado. 


12,000 AF/Y 
Surface disposal of processed shale 


R.M. Parson — preliminary design 
TRW — Permitting and environmental effects analysis 
Harrison Western - mine shafts 


2,500 during peak construction 
1,200 during sustained operation 


$1.5 billion total project cost 

$8 million for lease site evaluation for unitization 
$4.3 million expended through 1980 

$41 million through 1984 for initial development 

No Federal funding assistance requested 

$50 per acre minimum royalty to state by 1993 


1976 - January: Utah Board of State Land asked to unitize 
29 leases 

1981 - Environmental assessment and mine and process design 
underway 


- Completed pilot core hole at shaft site 
—- December: EPA issued PSD permit 


1982 - Project to be addressed in BLM Uinta Basin Synfuel 
ELS 

1983 - Begin plant construction and make decision whether 
to seek Federal loan guarantee 

1984 - Complete pilot shaft and mine workings 

1985 - Complete unitization study 

1988 —- Achieve 47,000 - 48,000 BPD production 


George C. Kane 

Project Director 

1600 Broadway, Suite 1400 
Denver, Colorado 80202 


(303) 831-4567 #19008 
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Geokinetics true in situ test site ian Southern Uinta Basin. One 
acre solar SES ay sees: left and retort test area at right. 
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BURNED OUT 
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#20002 Vertical Cross Section of True In Situ Retorting 
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Company: 


Location: 


Resource: 


Mining: . 


Retorting: 


Water: 


Waste 
Disposal: 


Employment: 


Contractor: 


COstL. 


Status: 


Geokinetics 
(Commercial) 


Geokinetics, Inc., with DOE support 


Titel ee, oeCCe.2 5.) U miles south of Vernal, Utah, in Uintah 
County; 30,000 acres of leased land (10,744 acres from state 
and 19,200 acres from private holders) 


1.7 billion bbl’s in,.30' zone under 50' to 400° of over- 
burden, of which 100 million bbl's is recoverable by 
Geokinetics' true in-situ technology. 


Planning room-and-pillar mine on 22,000 acres at Agency Draw, 
and true in-situ operation on ten non-contiguous state leases 
where shallow buried oil shale zone is explosively fractured 
from multiple well points. 


Horizontally burned, true in-situ developed for shallow 
buried oil shale beds. To date, 25 experimental retorts have 
been blasted increasing in size to one acre in area, 16 
burned, 2 in preparation for.burning, and 30,000 bbl's oil 
produced. Commercial scale retorts are 220" x 220' x 30' 
thick and are expected to yield 100 BPD + for a total of 
20,000-25,000 bbl's over 6-month burn life achieving 44-502 
recovery. Sustained commercial operation can be achieved at 
2,000 to 5,000 BPD (15 retorts) and can be operated on 
non-continuous sections. Agency Draw site would use surface 
retorts yielding 10,000 BPD. 


No water is used in process other than cognate water produced 
during retorting. 


Retort sour water is evaporated in solar pond or injected 
into deep well. 


25, most living on-site 
50 for 2,000 BPD sustained in situ production after 1984 


Davy McKee - feasibility of secondary recovery from room-and- 
pillar using true in situ 


$10 million for engineering and development to date 
$1.9 million DOE grant for feasibility study of room-and- 
pillar operation 


1969 - Geokinetics organized 

1972 - Formed joint venture to develop true in-situ retort 
method 

1974 - Small scale pilot retort tests in steel chambers 

1975 - Began field testing in Uinta Basin 

1979 - Scale up and product recovery testing resulting in 


blasting of first scale field retort 
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Geokinetics —- Page 2 


o 1980 - Complete acquisition of 30,000 acres of leases 

o 1980 - December: Ignited first one-acre Yetort 

o 1981 - Began securing permits for commercial operation 

o 1981 - ‘Ignite experimental true in-situ #23 

o 1982 - Complete R & D program and commence scale up to 
commercial operation-minimum of 2,000 BPD 

o 1982 - Project to be addressed in BLM's Uintah Basin 
Synfuel EIS 

o 1982 - Technelogy licensed to three Australian companies 

o 1982 - Expected DOE loan of $2.7 million may be frozen. 

Contact: M.A. Lekas, President 


Geokinetics, Inc. 

391 Chipeta Way, # D-2 

Salt Lake City, Utah 84108 
(801) 583-0511 
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Artist's conception of a Geokinetics retort depicting the burn front and production wells. 
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